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SOIL AND WATER 
CONSERVATION 


ISOR 


mm. full color and sound. and Life” tells 


control the Great Plains. Other titles: “Water Spreading,” 
“Modern Farm Machines Bring Back the “Broad Base 
Terracing,” Good Terraces,” “Level Farming Sloping 
Fields,” Pond.” 


written companion pieces the above films, clinch 


what the films teach. Your choice materials for semi-humid and 


semi-arid conditions. sure request enough booklets that each 
member your audience may take one home for further study and 
future reference. Booklets and films have identical similar titles. 


inches, are designed for impact classroom dis- 


tances and supplement films and booklets. All material this 


series soundly practical, showing how use ordinary farm trac- 
tors, plows, and scrapers. Here information the farmer can take 
home and put work saving soil and making dollars. 


Benefits from Manure” and com- AIDS 
eee 


panion booklet show how make best use 


barnyard manure, one America’s most valuable NOW OFFERED 


farm crops. Most Case materials are purely edu- 
cational; some include promotional matter. All SURE YOU HAVE THE NEW 
films are loaned and printed matter furnished VISUAL AIDS CATALOG 
without charge instructors, club leaders, county its contribution 
agents, and other responsible persons, groups, and ous, enduring agriculture, the Case 
Company has prepared some Sixty 
educational items. The new Visual 
log describes each and 
and schedule your choice movies, 
Read right how order. etc. through your nearest Case deal- 


Branch House. Case Co., 
Racine, Wis. 


organizations. 


hour full club program, you will. 
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QUESTION: Underbelting drive 
10% decreases belt life what 
percentage? 


ANSWER: Believe not, underbelting 10% de- 
creases belt's life 35%... 
means sixty per cent decrease! your next project 
tough v-drive problem, let 
help engineer the design. Chances are can help 


25% 


and underbelting 


you make important savings. 


QUESTION: What safe maximum operating 
temperature for v-belt drive? 


ANSWER: safe average 150°F., but special heat- 
resistant belts are available for operation higher 
temperatures. Maybe you have design problem that 
involves extreme temperatures—or 
drive. Experienced Durkee- Atwood engineers are 
your service help you work out. 


DURKEE-ATWOOD COMPANY 


MINNEAPOLIS 13, MINNESOTA 


DEPT. AE-3 
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QUESTION: What the average percentage 
elongation multiple V-belt? 


ANSWER: The per cent of strete h differs, of course, 


with various but actual operating 
tests prove that V-Belts stretch less 
than remember when you want 
sure, slip-free the products you design. 


HANDY TIPS 


Write for free copy Durkee- 
Atwood’s new V-Belt Catalog, 
which includes complete conver- 
sion tables, engineering data 
and drive 
V-Belt 


DURKEE 


PRODUCTS 
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Have Record for 

-Life 


Economy 


remember Whitney 


Cut Tooth Sprockets 


are manufactured exact 
for smooth oper- 
ation and long life. With 
Whitney Sprockets, you know 
the teeth are accurately cut 
match the precision 
Whitney Roller Chains, as- 
suring combination that 
gives the utmost perform- 
ance and dependability. 


Farming tough equipment tough chain drives, too! 

Yet Whitney Chain Drives help keep tractors, reapers, cultivators 
and other farm equipment producing profitably the rugged 
service year-round farming. 

Here’s why with Whitney Chain Drives, you get full rated 
horsepower from driver driven shafts without slippage, tension 
excess bearing loads. Their positive grip transmits all the power 
smoothly and efficiently. addition, they absorb shock loads 
without breakage. 

You get these drive advantages and more, because Whitney Chain 
Drives are durably built, precisely assembled from specialized 
alloy steels scientifically controlled heat treatment and case 


hardening the chain parts assure long operating life with mini- 
mum maintenance. 

From the complete line roller, silent and conveyor chains, Chain Company 
Whitney engineers can recommend, without bias, the best drive HAMILTON STREET 
for your ation. Consult your nearest Whitney Field Office HARTFORD CONN. 


write direct for catalog and information. 
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SIZE 


your 
problem 


ECHANICS close-coupled type Roller Bearing 

UNIVERSAL JOINTS are specially designed for oper- 
ation within cramped quarters, and where shafts are out 
alignment rear engine cars, trucks and busses. Let our 
engineers show you how these MECHANICS joints will con- 
serve space and compensate for offset your new 
models. These joints fit into spaces that engineers formerly 
considered too short for universal joints. 


Compensates for Out Alignment 


Let our engineers show you how 


MECHANICS close-coupled Roller 
Bearing UNIVERSAL JOINTS will 
conserve space and compensate for 
offset shafts, your new and im- 
proved models. 


MECHANICS 
UNIVERSAL JOINT 


For Cars, Trucks, Tractors, Farm 


Road Machinery, Industrial Equipment, Aircraft 
2046 Harrison Ave., Rockford, Ill. 
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report you about men and machines 


that help maintain International Harvester leadership 


New McCormick Cream Separator washes and 


Power washing saves least 120 hours year. ends 
the daily disc-scrubbing drudgery long accepted part 
farm life almost everyone except engineers. The 
pioneering these experts produced separator that 
washes and dries minutes! This new McCormick 
power washing separator one many that 
make farming better way life. 


—precise fit. Milk moves through the uniformly 
thin film for close skimming. Because discs are washed 
inside the bowl, they escape the denting and bending 
hand washing that cripple separating efficiency. 


dries itself minutes 


Constant speed direct drive gets more butterfat and 
increases the hourly capacity the separator. why 
this inspector using tachometer make sure the 
governor-actuated mercury switch turns the direct-drive 
motor and off maintain uniform separating speed 
10,000 rpm. When the slowed 7,000 rpm, 
water escape holes open automatically for power washing. 


Skim milk gets Babcock test, this final spot check, 
make sure more than two four hundredths one 
percent butterfat present. This means that only ounces 
butterfat are left 10,000 pounds skim milk. Be- 
cause power washing leaves the separator more sanitary 
than hand scrubbing, there less danger harmful 
bacteria lowering the cream grade. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use — McCormick Farm Equipment and Farmall Tractors... Motor 
Trucks .. Crawler Tractors and Power Units... Refrigerators and Freezers—General Office, Chicago 1, Illinois. 


wt 
Spun keep their cream-saving shape. Bow! discs, 
like this cream collector, are spun from flat sheets 
stainless steel. This assures uniform thickness and pitch 
AGRICULTURAL ENGINEERING for March 1952 


You see here just the standard attach- 
ments the complete line Steel De- 
tachable Chains for agricultural machinery. 
These are the ones most used and 
will for many your applications. 
But there are more available than your 
The complete Rex Line includes many 
standard attachments not illustrated here. 


Not always, know, will 
attachment the job right. Although 
advisable select standard attachment 
wherever possible the interests cost, 
availability and replacement, you have 
special problem where standard attachment 


will not the job, will glad give 
you all the help you need. 


The same high quality that has been built 
into Rex Cast and Steel Chains for years 
makes possible for you specify Rex Steel 
Detachable Chains with every confidence 
highest quality, proper design and lowest cost. 

Our Field Sales Engineers will glad 
work with you any your chain problems. 
Their many years chain engineering expe- 
rience are yours for the asking. For all the 
call our nearest office write for our 
latest steel detachable folder. Chain Belt Co., 
4680 Greenfield Ave., Milwaukee Wis. 


Serving the Agricultural Industry for Over Years 


company 


MILWAUKEE 


Atlanta Baltimore Birmingham Boston Buffalo Chicago Cincinnati 


Cleveland Dallas Denver Detroit Paso Houston Indianapolis Jackson- 


Minneapolis New York Philadelphia Pittsburgh Portland, Oregon 


field, Mass. St. Salt Lake City San Francisco Seattle Tulsa Worcester 


Distributors principal cities the United States and abroad. 
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GET 


from one competent source 


Cleve-Weld can supply not only your 
rims, but also the circular, rolled and 
welded steel parts, such welded gear 
blanks, for your tractors and implements. 
Perhaps you are making these parts 
your own plant buying them outside. 
Whichever the case, match our prices 
with your costs. The price differential 
may decidedly favorable. 


Like other Cleve-Weld products, gear 
blanks and other rings, hoops, and bands 
are mass-produced our own special 
equipment engineers specializing 
rolling, forming and welding carbon and 
alloy various shapes. Any pro- 


duction man will know that the savings 
resulting from such specialization are 
worthwhile. Take advantage our 
ability save money for our customers. 
Send blueprints your volume require- 
ments for rims and circular parts, and 
ask quote. 


THE CLEVELAND WELDING COMPANY 
Dept. AE * W.117th St and Berea Rd. * Cleveland 7, Ohio 
a subsidiary of 

AMERICAN MACHINE & FOUNDRY COMPANY 
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Extra safety, unusual dependability that's 
what the manufacturer this 25-ton Double 
Ram And that’s why specified Anchor 
Ductile Sleeve Couplings and Hose. Like many 
other manufacturers machinery using hydrau- 
lic systems, knows exclusive patented 
grip makes the coupling virtually part the 
steel reinforcing wire the hose eliminates 
leaks and troublesome 
HERE ARE ADDITIONAL REASONS why 
Anchor two-wire braid high-pressure 
semblies were selected for this tough job: 


They reduce maintenance and service 


piping practically nothing. 


They are unusually easy install save 
fitting time, cut assembly costs, 
They provide maximum operating 
Anchor also makes complete line adapter 
unions and related fittings for practically every 
pressure suction job, Take advantage the 
many outstanding features the most complete 
line hose assemblies and fittings available. 
Benefit the plus margin safety and the 
greater dependability offered Anchor. 


ANCHOR COUPLING CO. INC., Dept. AE-32 
Libertyville, Illinois 


Yes, I'm interested in Anchor Ductile Sleeve Hose 
Assemblies and Send catalog sheets. 


Name 


Position 
Company 
Company Address 
City State 
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This Illinois Farmer Says: 


CAN ALWAYS DEPEND FIRESTONE OPEN CENTERS 


240 acres black loam, and I've found that there 
are times when I need ures with extra traction to get my work 
done. choose Firestone Open Centers for farm, because 
they have the traction that will always take me through. In 
my opinion they're the best tractor tres a farmer can use.” 
LAWRENCE LARSON 

ORION, ILLINOIS 


HERE'S only one sure way tell the difference 

between tractor tires, and that put them 
work. any job, you can soon see that the Firestone 
Champion Open Center outpulls all other open center 
tires. 

From the tractor seat you'll soon see why out- 
pulls all other tires. the only open center tire with 
Power-Are traction bars, tapered and curved take 
full-traction bite deep into the ground. And it’s the 
only tire that designed cup the soil for stronger 
grip and give positive cleaning well. 


course you are one the million more 
farmers who preter traction-center type tire, 
sure get the only traction-center tire ever 
the Firestone Champion Traction Center. 


Buy Firestone Champions for your You'll 
find them the best tires you can use. 


Copyright, 1952, The Firestone Tire & Rubber Co. 


AGRICULTURAL PNGINEERING for Marc 


Monday evening over NBC 
— 


GOLIATH 


Needle Bearings are small—but mighty! 


full complement precision-ground rollers distributes 


Torrington 


loads evenly over extra-large area... providing 
greater radial capacity relation than any 
other type anti-friction bearing. 

This high capacity, combined with compact size, has 
helped improve the efficiency many products. have 
other Needle Bearing advantages—light weight, easy 
and long service life. Ask our engineers 
give you the whole story Torrington Needle Bearings 
terms your product! 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors in Principal Cities 
of United States and Canada 


TORRINGTON BEARINGS 


Spherical Roller Tapered Roller Straight Roller Ball Rollers 
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cant known. Lubricant can't escape to clutch 
facings, never needs replenishment. No grease 


any standard the Aetna Type bearing 

measures the better-in-every-way bearing for the 
clutch release position, Its record speaks for itself 

Ist choice standard equipment for the majority 


the Nation’s foremost mobile vehicles. 


The quality and unique features that made this 
record possible can play part improving YOUR 


cars, trucks and tractors, too. Write for details. 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 Schubert Avenue Chicago Illinois 
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LINK-BELT builds augers 
and screw conveyors 
for farm machinery 

all 


Top efficiency demands 
“total engineering” 
screw conveyors 


LINK-BELT integrates 


H t rmation on tl xtens ne 
right screw conveyor for 
e or NK ci onvey nents 
your machines Compare this complete choice qualit 
products with any other and y 
Whether your screw conveying problem choose Link-Belt every ame 
S CONVE x, clevating tec ne, mixing, 
blending or spreadit you'll tind the 
ght answer at Link-Belt LINK© >}BELT 
Link-Belr Screw Conveyor components 
are ‘totally engineered.” That means your SCREW CONVEYORS 
nent is matched to the exact requirements apolis 6, Philadelphia 40, Adanta, Houston 1, 
of your machine. And Link-Belt Screw Minneapolis $, San Francisco 24, Los Angeles 


44. Seattle 4. Loronto Springs (South Atria), 


Conveyors are accurately made to insure Sydney (Australia). Offices in Principal Cities 


Grain 
loaders 


Post hole 
diggers 


This Massey-Harris Combine utilizes rwo Link-Belte Screw Conveyors—one back of the sickle bar and 
the second in the elevator. Other vital components built by Link-Bele for this M-H machine: Roller 
Chain Drives and Couplings and Steel Link Bele 
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Combines 
harvesters 
Forage harvesters 
J 
Feed grinders 


CONSTRUCTION 


Chrysler Engines Power: 
Ditching Machines Cranes 
Truck Mixers Shovels 
Loaders Yarders Road 
Pavers Concrete Mixers 
Crane Carriers Scoop 
Tractors 


developing 
Maximum horsepower with mini 
mum down time and mini 
mum operating cost! 
outstanding record Chrysler ditions 
Industrial Engines the 


For Engines 
are built solely for industrial use! 


to meet the spee:fic working re 


letter inquiry will bring 


INDUSTRY 


Chrysler Engines Power: 
Air Compressors Pumps 
Hoists Derricks Tractors 
Generators Arc Welders 
Baling Machines Winches 
Conveyors Tackle Blocks 


quirements each type equip- 
ment they power. Chrysler Indus- 
trial Engines can also adapted 
special regional operating con- 


engineer well qualified discuss 
your particular application. Ad- 
They are designed and engineered dress: Industrial Engine Division, 
Chrysler Corporation, Detroit 31, Mich. 


FARMING 


Chrysler Engines Power: 
Tractors Combines Hay 
Choppers Gang Mowers 
Spreaders Pumps Feed 
Mills Irrigation Equipment 
Orchard Sprayers 
Sprinklers 


OTHER FIELDS 


Chrysler Engines Power: 
Locomotives Fire Pumps 
Motor Coaches Drilling 
Equipment Pulp Machines 
Snow Plows Oil Well 
Pumps and Drillers Street 
Flushers Air Conditioning 


JOHN DEERE 
Moline, 


DEER, 


hundred years ago, Horace Greeley popularized 
idea: “Go West, young man, and grow with the 
Greeley were alive today, might well join 
the modern refrain: “Grow grass, improve 


and increase production.” 


Fitting naturally and logically into soil conservation 
farming, grass has become one America’s new frontiers. 
nation, are suddenly aware that grasses and le- 
gumes are not only great soil holders but also great soil 
builders. And, thanks part better grass management, 
have suddenly realized that grasses and legumes are 


money-makers, 


grass becomes new frontier—one with lots room 
grow. The Department Agriculture reports 
that about billion acres now grasslands, probably 
not more than per cent improved. Yet there 
ample evidence that many these acres could produce 


six times much they are now producing. 


Thus, history repeats itself. century ago pioneers were 
putting sod-busters endless fields waving prairie 
grasses. Today, farmers all over the country are rebuild- 
ing grasslands anew. Modern farm equipment makes the 


job easier, faster, better. 


Florida cattle ranch, grass put work. 
This tract was once covered with natural browse, rugged 
but unpalatable grasses, palmetto, briars, 
The scrub was eradicated, the field fertilized and estab- 
lished highly-productive pasture grasses and legumes. 
When the picture, below, was made last year, this field 
was growing good crop grass—but not good enough. 
The owners knew was time renovate—a speedy, 
easy task with modern equipment. 
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Leading Makes 
Agricultural Machinery 


~ 


plant smooth-operating, long-life high 
speed Diamond Roller Chains have added 
dependability and output 
mechanized power equipment that has put 


Beginning early century, more 


Roller Chains 


Improve Performance 
Output 


DIAMOND 


and more makers farm machinery have 
adopted DIAMOND Roller Chains for 
power transfer. you are designing new 
models making model improvements, 
the Diamond staff can give 
you practical, helptul 

DIAMOND CHAIN COMPANY, Inc. 


Dept. 402 Kentucky Ave., Indianapolis Ind. 
and Distributors principal cities 


‘ 
ee 
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It's axiom that good teamwork wins tain the winning qualities you want your 


victories—and better illustration 


product. They are results unequalled 
that basic truth than the successes chalked 


experience—of 30-odd years devoted 
implement manufacturers and Clark specialized service this industry—in the 
working together. specific field power transmission. Their 


These dependable Products Clark con- function insure better performance. 


You'll find it’s discuss your design 


problems with Clark. suggestion: Detail specification sheets PRODUCTS CLARK 
the units illustrated are available AXLES TRACTOR 
interested engineers. TRANSMISSIONS + AXLE HOUSINGS 


GEARS AND FORGINGS 
FORK TRUCKS 
AND TRACTORS 


CLARK COMPANY 
BUCHANAN. MICHIGAN Creek and Michigan 
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RACTORS 


warmer and winter. This important bene 
fit such shown above, and many 
buildings where improved conditions benefit the health 
and production livestock and poultry. 

You want sunlight winter. But you don’t want 
more sun heat summer. This solar milkhouse shows 
how you can bring sunlight on/y when you want it. 
See the shadow lines. Notice how the roof overhang 
shades the windows from summer sun, but lets sunshine 
This difference 
possible because the sun much lower the sky 
winter, 


stream through the windows winter 


There are several rules follow planning solar 
build 
Use large windows, 

with warm 


sunshine in winter from sunrise to sunset 
For maximum use large panes, free cross 


members 


Sun Angle Calculator... 


facing south, flood the interior 


Libbey. Owens. Ford 


HOW CONTROL THE 
for winter warmth and summer coolness 


Sunshine can lot keep farm service buildings Glaze windows with insulating glass. 


and 


Thermopane helps keep buildings warmer and drier 
winter, and cooler summer. reduces condensa- 
tion windows and thus helps keep down mainte- 
nance costs. 


Use roof overhang other suitable shading device. 


should designed meet both requirements 
summer shading and winter sunlighting. have 
developed Sun Angle Calculator with which you can 
determine proper size shading devices for various 
latitudes. (Described below) 

Thermopane easily fixed opening 
sash. Standard sizes are available economical sheet 
glass, made especially for use farm service buildings. 
Thermopane sold glass and building supply 
distributors and dealers. 


FREE FOLDER 


“IMPROVED FARM 


BUILDING 


nautical Services, Inc., have together developed a device which 
enat 1 to answer problems in sun control. It is simple to 
ks f ititud $ to 52 North for walls facing any 
thon. Y lepth of sun penetration into a build 
} t t } letterhead stat VOI yrotes i 
t tating your prote 1832 Nicholas Bldg., Toledo 3, Chiio 
her ‘ n K 
Please send me a free copy of “Improved Farm Build- 
> ing Daylighting”. I 
Town Stot 
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BROUGHT HOME HARVESTING 
THE FAMILY FARM 
3ig capacity reasonable cost easy hay and forage crops thin flow. 
adjust and power take-off operated Dotted-line arrows show the wide feed- 
with 2-plow tractors. ing throat the ALL-CROP Harvester, the 
Those are the tough specifications Allis- ROTO-BALER, and the FORAGE HAR- 
Chalmers set out meet building harvest- VESTER. All three handle the crop 
ing machinery for the family farm. wide, free-and-easy flow ... without choking 
One basic design principle back this 
company’s success the handling grain, You see the result cleaner grains and 
seeds, more thoroughly threshed. higher 
quality forage, cleaner cut without bruising 
shredding. leafier hay, rolled layer 
layer new, weather-resistant bale. 
feed steps capacity tre- 
mendously saves power, fuel, and crop 
losses. has helped greatly bring all the 
advantages home-owned and home-operat- 
harvesters the family farm. 
ALL CROP ond ROTO BALER are Allis Chalmers trademarks 
TRACTOR DIVISION MILWAUKEE T US A 


ALL-CROP Harvester 
ROTO-BALER 
Forage Harvester 
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all types and sizes 

Free-Valves prevent the formation without costly design changes. Eaton Free- 
stem deposits uneven seat deposits; Valve for motor cars and trucks are 
prevent local overheating, climinating the available from dealers. 
principal causes guttering; prevent valve You can utilize long experience 
stem stiching result, Eaton this field giving our engineers 
last many times longer. These opportunity work with yours the early 
benefits can usually applied engine stages design. 


EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 


VALVE DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 


PRODUCTS: Sodium Cooled, Poppet, and Free Valves Tappets Hydraulic Valve Lifters Valve Seat Inserts Jet 
Engine Parts Rotor Pumps Motor Truck Axles Permanent Mold Gray Castings Heater-Defroster Units Snap Rings 
Springtites Spring Washers Cold Drawn Steel Stampings Leaf and Coil Springs Dynamatic Drives, Brakes, Dynamometers 


AGRICULTURAL ENGINEERING f Mun 


: 
j 
| 
i 
| 
< 
| 
pee 
| 
| 


4 


AGRICULTURAL ENGINEERING for March 195 


EDITORIAL 


Double-Duty Information 


LEARNING think and work engineer, student 

undertakes the well-known formidable task making his 
mind large, well-stocked, orderly informational 
the same time, under pressure acquire special skills 
the use those tools the mind, develop some degree 
objective outlook the application science the service 
of man, and to cultivate some concept of his future respons: 
bilities professional man 

Conceding that cannot few short years achieve the 
ultimate information, skill, and wisdom, his problem and 
that his teachers becomes one selecting, evaluating, and 
ining educational experience within his individual capac- 
ity, foundation for eftective further development and work 
engineer. Keeping his informational toolroom uncluttered 
may important getting adequately stocked 

One characteristic engineering approach this problem 
formation perform double duty. Engineering principles can 
often illustrated with specific applications, data, and 
problems the chosen field specialization. Com 
binations general and specific knowledge which may prove 
most useful following graduation can primary aids the 
development interest, understanding, and engineering skills 

appears that this the sound basic philosophy 

behind the Ferguson Foundation Series agricultural engi 
neering texts 


€ 


The second in this series, recently published, 1s “Tractors 
and Their Power Units,” Barger, Carleton, McKibben and 
Like the first Structures,” Barre and Sam 
met), advanced text for students who have completed 
prerequisite basic Courses engineering. intended 
to provide advanced instructional material better suited to 
informational requirements than either non-technical 
treatment the advanced text many 
the same principles with examples applications 
fields of engineering, or a miscellany of references 

In references cited and credits to other authorities the text 
measures high engineering standards. Incidentally, one 


the authors has especially credited AGRICULTURAL ENGI 
NFERING af 


contributors through the years with providing 
material exceptionally helpful the preparation this text 
All concerned may take satisfaction having had some small 
part its development 

Without new recruits, the very philosophy progress 
any field tends stagnate! The new texts with double-duty 
information should prove material help attract and hold 
the interest of the able young men necessary to prevent any 
progress agricultural engineering 


Causes 


RECENTLY reported survey traffic accident cases indi 
cates that many the drivers responsible were emotion 
ally disturbed before the accidents occurred 


many cases the driver was downright sore 
someone or some turn of events. He or she was driving me- 
chanically with less than normal visual and auditory perception 
conditions, traffic signals, and warning signs. did 
not realize that was intoxicated with anger, dangerously 
for driving purposes though had been bending his elbow 
roadside tavern 


Carelessness has long been recognized one proximate 
cause accidents farms well highways. that 
sense more than blanket term account for other 
wise unaccountable human behavior 

Possibly can now teach farmers see through this 
screen and anticipate carelessness and extra accident hazards 
whenever they others may below par physical 
mental alertness for any reason. many cases potentially 


hazardous jobs can postponed few hours days, 
done others until individual returns the normal men 
tal and physical alertness necessary to handle the job with 
reasonable satety to himself and others 

Possibly some agricultural engineer can devise a simple 
sensory perception and reaction-time test by which a tarmer 
could recheck his alertness frequently and on short notice. It 
so, Safe minimum alertness levels for operating various types 
farm machines within range operating conditions might 
worked out and made known to farmers 

any rate, recognition causes carelessness looks like 
a step toward increased farm safety. Relating those causes to 
physical hazards in the farm environment 1s a matter in which 
agricultural engineers might render valuable service 


Kilowatts Working 
OW that kilowatts have been placed within reach of most 
farmers, a number of factors point to a period of inten 
sive development of their potential usefulness 
Farmers are ready. Many have changed from the consumer 
luxury viewpoint concerned with keeping the monthly bill as 
small as possible, toward the production-service viewpoint of 
actively looking for additional opportunities show high 
return on a high meter reading 
The well-known scarcity and high cost dependable farn 
labor is more than a result of inflation or an otherwise transient 
condition. It is a matter of people raising their estimate of the 
value of human lite, work trme, Capacity to produce, and ca 
pacity enjoy the fruits production 


In using the time of themselves, their families, and any 
help they may hire, tarmers are in competition with the rest of 
the world for etfective production of goods and services in 
strong demand at something more than the production cost. It 
competition which recognizes that diligent 
labor and power use can generally result in some further 


lowering of production costs. It is a Competition which ts clan 


fying the economics of using electricity for easily controlled 


stationary electric power, light, and heat; and the economics of 
using human for those planning, directive, 
manipulative and discretionary functions in which at still ex 
cels the economy and capacity of machines 

The electrical industry ready. Getting kilowatts delivered 
to farms and used there etfectively in quantity has taken the 
cooperation of large numbers of people with many different 
abilities, and tilling a vanety of positions. They have built a 
sound foundation of generating and distribution capacity and 
use equipment with which to put more kilowatts to work on 
farms 

Agricultural engineers are ready. Increasing numbers of 
agricultural engineers and their employers are recognizing the 
applicability engineering technology the further devel 
opment of farm electric power use. They are recognizing phys 
ical subject engineering manipulation and manage 
ment for human purposes, the source materials farm 
production, the biological mechanisms of that production, the 
product results, the operations involved, the energy required, 
the variety of electrical effects applicable, the electrical, me 
chanical, and structural designs through which they may 
applied 

One indication the increasing extent which agricul 
tural engineers are ready, willing, and able increase farm use 
electricity the membership the American Society 
Agricultural Engineers. those who indicate primary 
terest rural electrification, per cent are new members since 
the beginning 1946. providing opportunity for employ 
ment and professionally satisfying service utilizing their engi 
neering training 

With this combination of forces behind rural electrification, 
farms the near future may expected show greatly 
increasing extent the signs “kilowatts working 


through 


greater power applied 


better mowers through 


BLOOD BROTHERS Universal Joints 


irs they cut grass hand. Then 1822, 
rse-drawn mower was invented 


power source greater than human muscle 


than the scythe 
Vastly greater power 
wers like this J. LCase or on scores ot 
power delivered with ease through 
Brothers Universal Joints 


farm implements, more Blood Brothers Universal Joints 


are used than all other makes combined. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


RSAL JOINTS 
AL UNIVERSAL JOINTS 


Division Standard Steel Spring Company Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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The Development Brush-Type Cotton Harvester 


Mr ASA \ A 
NE pereat ‘ n developing successt han ler way at the Oklal Expesment Station since 
cal cot harvester is that of ng a achine ; These estigat a det { study of : 
versatile enough harvest crop that picker and stripper the 
to varying Conditions of climate and soil tertility and includes Of the 1948 seas t™ t the stripping principle 
sot any different vanieties having highly diverse plant char Was best adapted to the « s that exist in the subhumid 
acteristics uns of the Southwest re, the work since that time 
now available are has been devoted largely improvement the cotton stripper 
basic the picking machine and the stripping The cotton 
Pickers are adapted areas high present accomplished passing all parts the plant 
locations where the crop irrigated. those areas, yields two more fingers. two one roll and some 
high, the long, bolls are the open type type bar. The forward tion the machine 
vegetative growth is extensive Strippers are most successt pphies a fe na pla € perpen ficular to the ground These 
the High Plains Texas where plants are small and the the root syste the plants 
tibers are rather short, hard bodied, and easy clean 
classed as a type midway between “good picking” and "good ers do a Satistactory ob of | AONESDE COStOn 
representative approximately one-halt the hich they are adapted Whea they are used 


n the High Plain 


Investigations of the mechanical characteristics of Cottor which are ast 


oftpr 
acreage of the entire cotton belt anu erot | 


harvesters and harvester have been takes place fros Many the plants 
S h been killed, and i s stalks are brittle. A agyres 
I pay at the Amc action on the part of a machine breaks these limbs. They 
S ty of Agricultural Engineers at Houst Tex, June t clog the machine, increase tield losses, and make ginning more 
tridut t the Power a Ma Dis It isa dithcult. The tinal result is a lower quality fiber 
progr report ve study between the Oh | 
2 Stalks that are larger than average are wedyed in the 
Experiment Station and the USDA Bureau Plant 
stripping mechanis: The forces become so great that 
Aer il Engineering ertain phases we arri¢ \ 


ral Experiment Station (Stillwater), Ro HO Wi research eng 4 The necessary openings between rolls or between the fin 
er, Dearborn Motors Cory engineer, The Board gers allow loose locks drop through and fall the ground 
and Wood were assistant Losses when turning the row 


creases held losses 


i$ are very great 


unless the machine 1s Cleared before turning 
When yields are greater than bale per acre 
isually a helper must ride the tratler to keep the cotton moved 
to the rear 
Pt An ettort was made to increase the ethcency of strippers 
< ‘ 


y using ditterent rates and spacings for the plants, by varying 
the ratio of stripping-re { 


speed to ground speed, and by using 
specially selected varieties of cotton. These etforts resulted in 
no Significant increase efficiency Theretore, a ditferent 
seemed desiral 


Caretul study and analysis of the problem indicated that 
of the 


brush stripping rolls and a pneumatic conveying system 


preceding problems could be overcome by using 


= Principle f the Brush-Type Stripper. The distinguishing 

i feature of the machine are the rolls, made by mounting strips 

3 of fiber bristles on a steel core (Fig. 1 The two brushes run 

Y B parallel to each other and rotate in opposite directions. The 
i 


cotton plant 1s pulled between these rolls in the same manner 
as in the conventional machine. The bristles remove the cot 
voll from the plant but do not break the limbs. The large 


between the rolls with ease, as the bristles allow 


nt for each size stalk. The close-running 


ose locks to filter through 


Brush Characteristi The bristles used for these stripping 


rolls must possess certain necessary characteristics in order to 
accomplish the harvesting. These characteristics are 
Fu Sect showing brush ane 1 Must be self-cleaning 


2 Must not tangle the cotton fibers 


+ 
Vo \ < 
ul March i 4 | 
| 
p 
‘ 7 
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brush stripper was able harvest without choking. This was 
not true the other 


The palmetto-tampico brushes lasted well, but the calabar 
fibers broke rapidly that they were deemed unsatisfactory 
Plans were made investigate the possibilities using nylon 
fibers as a resu 


of these tests 


The 1950 growing season was complete reversal 1949 
Unusually heavy rains caused excessive vegetative growth, and 
the worst boll weevil infestation the history the Chicka 
sha area caused great decrease yields. hard freeze prior 
frost killed all the plants, and, harvest time, both limbs 
and stalks were very brittle and snapped easily 


Several were made the machine. Nylon 
and nylon-tampico fibers were used in the rolls. Both straight 
and spiral fiber strips were used. The straight fiber strips were 
mounted the use tubular bar, (A). The use 
the bar for mounting the brush strips prevented the brush 
bending over the sharp angle the metal mounting strip 
and aided the removal bolls clinging tightly the cotton 
plant. Rolls with and strips were tried 
ratios of roll speed to ground speed. Limited tests showed no 
significant ditference in harvester efhaency. At the lower 
speeds the straight brushes had a tendency to spin the cotton 
rather than throw it clear. These factors need to be invest 
gated turther 

The primary troubles occurred 
The commercial machine | illed stalks and broke limbs to such 


an extent that progress through the tield was negligible. Little 
cotton could reach the conveying system. The brush 


ichine broke some limbs. These became lodged in the open 
ing of the air duct and the achine chokec An ettort to 


torce-feed the material into the system ended in complete 
failure The machine was then taken to the shop and rebuilt 

Most cotton gins are equipped with 10 or 12-in suction 
lines which work very etfectively. This machine had used air 
ducts with 4 8-1n openings to convey the cotton from the 
rolls to a point just to the rear of the rolls. At this point they 
converged into a single tube 121n in diameter. It was believed 
that the same degree of pertormance as that obtained in gins 
could be approached if mechanical means were used to move 
the cotton trom 


creased the num 


o the 12-in pipe. This syst 


er of working parts, but it was tho 


would nevertheless overcome many ot the problems encoun 
tered with commercial machines. The brushes continued to do 
in excellent job of stripping the cotton. Some limbs were 


broken, but no dithculty was encountered in placing the cotton 


g system. However, as soon as the 
plete choking occurred 


Before any turther modification could be made, the harvesting 


n the echantcal conveyi 


tton reached the suction pipe, con 


season had ence Results which 


| 
RY Must be stitf « h to the tr the plant and 
yet resilent ef 4 bs and large stalks pass 
through wit ty r breaking 
Mins 1 M t not take a per nent set a th render the roll om, 
effective 
“he i Must have the qualities nece irv tora ny service lite ee 
Ihe er Brush ¢ pany tur hed samples of a steel 
NE t 
aire. t palmett { calabar bristles and vanious « 
it these ter Dur the tlabar an ne 
etto-t muxture were used separately and in combs 
with ther. N n and combination nylon-tampico 
rushes were tree Lose 
” Cop yer ” I he crits of a pre 
tem have been proven in a st every cotton gin & 
\ syste t this type is rather ple and requires few moving a 
ist he thors belreved that the cotton { be moved 
the to the trailer rapidly and with a min 
t ha with such a syste This would eliminate 
\ fhustable {at the discharge would allow the cotton to (ite 
the rear of the trailer to the tromt without an addi 
in the tratler There appeared eno need tor a 
: 
since the velocity the air di ished 
sitter the cortt sas discharved 
M \ row te ft the har 
A ester as constructed tor the 1949 season is shown on Figs. 2 and te 
4 fe ul t 10 strips of ther These strips were 
spur y and had a pitct Fip. 1 (B) shows the 
ethend of ting the spiral brush strips. The spiral brush 
ced to pet ana er ettect that {aid in stripp the 
of cA the brushes 
{ 
et |. I tt str ed by the rolls moved down an incline by nis 
it t whack | te fin the tratter The 
ct te Ppa ta mad calabar 4 
t 
hie harvest Cason Was ideal and n 
\ ts e stalk was pulle iit 
‘ par Aith that 4 spine 
eater percentave of the cotton than the 
t t all feus retires, and the per 
| 
: 
Fig. 2 fr) Front view Oh A eX tal brush twpe cotton stripper used during the 1949 season, showing brush stripping rolls and 
PE 
wide throa pening alk s @ Fig. 3 (Reg Side view of expermmental cotton stripper, showine tan scroll and convevor tube 
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Time-Travel Studies Dairy Farms 
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PROJEC entitled Physi if © Character to 42-st with irrangements such as are shown 1 
stics of Dairy Service B ot whict irt Figs. 1 and Milk is Carrie { echately to the 
I t es pa Was Starte KI 
nder a cooperative arrangement between the Hlinois Agricul 2 Tw perators and three bucket-type chines in a 2¢ 
tur Exper ent Station and the Division of Far Buildings to 40-st 1 sucl sin Fig Milk as carried 1 ediately 
ind Rural Housing (BPISAI U.S Department of Agricul inet directly to the RTM One operator handles the ma 
ture The t e-travel studies | een one t the st \ 1 ct ne ther carries tl tne and 
ESSISTS such tine tasks as wast iders 
il ethods for easurinyg d t suct wns as (1 
ibor efficiency of roper location of work 5 Three per ts four bucket-t C ichines in a 40 
ireas with respect t S e extent the selec stall or larger I Milk us carried 4 ediately and directly 
t ation and 1 (4) the best dime to the k such asin | Two operators each handle 
sions structural features The third operator will kept busy carrying 
ime-travel st es reducis the time but may occastonally help with such 
structural costs. (2 aking ther tons as washing iders. The third operator ts 
we flexible 4 plitving ind i er sanita te 
the (4) simplitying and improving and (5 3, Where the milkros s notin the best location 
iking the da ations easter and more pleasant It is recognized that only one operator in case (above 
To illustrate is consider labor ethaency. There is no 1 two operators in Case 4 ty be able to do the Kt 
single answer to the correct nur ber of operators and the exact operations ethcirently, but other considerations, such as the 
routine. method F ner of doing the irious dal over-all time for dor the dairy chores, usually make st de 
chores. But time-travel studies together with close observation sirable to use the recor C ed number Fewer operators n my 
in usually measure the limits beyond which human ettort extend the over-all chore time so much that it may be talse 
iy be unnecessanly wasted. Studies of conventional stall economy 
barns have shown that one, two or possibly three operators A mulku sing system will require a 
ay work ethcently together in a given barn in doing such — ditterent c id machines. In general 
chores as teeding, beddin ind removing manure, so long as the requ.fe ind tewer Operators ,are 
their trave not because these chores car required hec ents and management the 
sually be st compl iy delays work can be done taster and easier than in conventional stall 
The mil ations are somewhat ditferent. They usu barns. For example, with good arrangements and good work 
ally require e than the other dairy chores. and sant methods, one operator with two bucket-type machines can milk 
tary regulations impose certain restrictions, ether directly or about 20 cows per hour ina conventional stall barn. There are 
indirectly, which make the problem of labor etticiency a little few good operators who can mulk taster than this, and the 
more dithcult. Assuming that the operator or operators thor average 1s about 18 cows per hour. In a group of 86 stall 
bs and have a good technique and barns studied IIlinors, Indiana and Wisconsin, the fastest 
selves, the equipment and the ani time we have reco with two machines ts 
of operators and equipment usually 21.6 cows per hour. With good arrangements and good work 
methods in a milking room with three elevated stalls, one 
operator with two machines, operator with two bucket-type machines can milk cows per 
: hour. The fastest we have recorded for three elevated stalls 
This paper was presented at the winter meeting of the Amer 8 25.8 cows per hour. Table 1 shows additional data on milk 
S tv of Agr tural Engineers at Chicago, | December iS a ing rates 
t the Farm Structures Divis However, the small, one-story, 10-stall barn shown in 
The thor: THAYER CLEAVER, agricultural engine tiwoot Farn Fig. 4 compares quite favorably with good loose-housing sys 
B jings and Rural H (BPISAI US.) Department ot Agr 
tur tationed at Agr tur Enginecring Blde, ¢ ce ot Agr 
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there are tour in-line stalls instead of the three, 9 per cent 


more travel will be required for carrying milk to the milkroor 


Also, af the milkroom in Fig is at the nght end of the milk 


d oof in its present location, 45 per cent more 
travel will be required for carrying milk to the mulkroom, if 
the muilkroo is to the lett of the milking stalls, 16 per cent 


Il be required. Four alls may, however, 


we travel wi 
be advantageous where there are two operators, one handling 
the two right stalls and the other the two left stalls, if they 
stay in their own areas most of the time and if the milk 1s 
pipe the milkroon 


\ ENGIN N Mur 
tA 
t ' { ! 
c like? 
: 
hie t fe than nless they are excepts 
! 
ctat ele ted stalls. tv ichines 
Orie tor. three r tour elevated stalls, tw 
‘ 
| } for 40t i 
Iwo erator tive te 
re than 45 cow 
pre the k 1S t al 
tee wast elder 
\ ilready stated, th ve { 
Sometimes the er all « limitations desired 
re whine } eX t 
eae t e and travel than Fi it Sta 
mW CNIS i o better advantape 
i chines as the stalls sho becaum 
the time and travel per cow will be greater” For example, if j 1 
' 
Fie fa ur im showing a we irraneed milking room 


both space 
1 arrangement. The entrances 

to the muilkroom and teed rooms a 
ly located with re 


ain work areas of » 


The milk cooler ts 
located for both the 7 
operator and milk hauler. Other 
aids which can save even 


time, travel and etfort, but which 
also add to the cost, are (1 

piped milk, (2) a small feed 
cart centrally located the milk 


ing room and (3) overhead bins 
with a feed duct to each stall 
manger. These plans meet the i 


requirements most 
ducing areas of Hhinois. Con 
paratively tew areas in [illinois 
require additional facilities, such 
ity room, dressing room for oper 
ators and office, but exceptionally large herds may justify the 
use of then 

Many dairymen who have had no expertence with a milk 
ing room loose-housing system want know how many stalls 
are necessary, for a given set of conditions, to allow the cows 
ample time eat concentrates while being milked. Table 
shows the time available for eating grain with variety 
combinations operators, machines and rates milking. The 
data were obtained from case studies made in daines where 
the operators rate good excellent 


TABLE RATE OF MILKING COWS AND TIME AVAILABLE 
FOR COWS TO EAT GRAIN IN MILERING ROOMS 
blevated stall pes 

N king No cows Time te 
No. stalls machines Nc milked eating eras Ma-hine 
‘ perat per type 
2 l Bucket 
l Piped 
4 4 8.2 Bucke 
( 64 Bucket 
2 Bucket 
2 i Bucket 
Bucket 
60 Bucke 
’ Bucket 
*Milked t oole k by ha ‘ the cs 


rate 


er comes 


A . 


2 
- 


rooms indicate that most cows eat concentrates about 


6min. A few exceptionally high-producing cows wall eat more 


and thus require more time, but 7.5 min would seem to be 
ample for most high producers. In conventional stall barns 
some cows may take as long as 12 to 1S min to eat their con 
centrates, but milking rooms they learn eat taster 


Time-travel studies can sometimes answer questions on 


1 
equipment either directly or indirectly. For example, one oper 
ator decided he could milk his herd faster with three machines 
than with the two he had been using, because with the two 
machines he had some idle time. A time-travel study showed 
the following 

operator had not washed the properly 
the cows were not stimulated into letting milk 
down by the time the teat cups were placed on them, and 
consequently the machines were being left on longer than 
necessary. This unnecessarily long machine time accounted for 
most of his idle time 


2 The addition of the third machine mac 
worse. The vacuum pump could not acc 


le the situation 


imodate the third 
machine easily. Theretore, the machine time per cow increased 
to about twice what it should be, and he had even more idle 
time than before 

the use the third machine and washing 
the udders properly reduced the machine time per cow more 
nearly what it should be and eliminated most of his idle time 
He learned that the two machines were all he could handle 
properly, and his over-all milking time was less than had 
been with the three machines (Continued page 142) 
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and the Mechanical Corn Picker 


Charles Scranton 
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picker desig a ditt pr n ind have a direct bearing on 
wcidents 

I d ating Conditior To begin with, there is a wide 
vanety oO es of corn, and the characteristics of these types 
are n changed by location and the weather during the 


growing season. These characteristics present a wide variety 
of snapping and husking conditions. Some corn will shell very 


easily, and 


some will husk very hard. Also the size of ears of 
com vanes widely. Big ears, little ears, or nubbins will be 
found in the same tield 

Sometimes there are large stalks ip to 12 teet of more in 


height and 


as big as ones wrist, while again there wall be short 
stalks no bigger than a broomstick. In one tield on rolling 
ground the corn may be very heavy in the low places and very 
thin on the high spots. In some cases the ear of corn on the 


stalk may be eight feet trom the ground, and in other cases 


two feet; it may even be lying on the ground 


At times the stalks are trozen a 


are hard and tough, and 


green. They may also be 
dry and brittle, or they may pull up by the roots 


at other times they may be wet an 


There 1s another condition where the stalk 1s broken over 

like croquet hoop with both ends frozen the ground. This 
eans a loss of ears because the ear shank breaks off when the 

stalk 1s pulled through the rolls 

Sometimes tarmers want all the husks taken oft the corn, 
and tn other cases they don't want any taken off 

There are instances where the corn is drilled in rows, and 
others where the corn is checkrowed with possibly tour stalks 
ina hill 

There are other conditions where the stalks are high and 


have bk 


borer. Under such a condition it is very difficult to fol 


low the rows 


own over or broken down because of the inroads of the 
corm 


The weather condition and its ettect the corn crop are 
clearly exemplitied the 1951 season when there was heavy 
throughout some the states the corn belt the 
early part November. that time, because delayed 
maturing the crop, corn picking had just started many 
places. This condition has made mechanical picking more 
difficult and will magnity both tield losses and accidents 


» complicate the problem still further, there may be all 
kinds of ground conditions with mud, muck ground, frozen 
ground, sand, and others 


Proper Adjustments Reduce Accidents, What are some 
the things which the operator can improve corn-picker 
performance and reduce most cases, accidents 
are caused neglecting keep the picker good condition 
lack understanding the operation the machine 
sad commentary that all too few operators 
instruction book which prepared with much care the 


manufacturer, Very often poor result 


s are obtained with the 
picker and accident hazards increased by this lack of under 
standing 


The tirst thing get the rows with 
two-row picker and drive the center the snapping rolls 


runs as close as possible to the center of the corn rows. If one 


rrow rows with a corn picker set at 42 1n, or if 


he drives otf the row so the stalks all come in at an angle, the 
chances of clogging are materially increased. The records in 


Yeate tha APproni ifely per cer oft all ¢ r-pickKer acc 


tents occur at the snapping or husking rolls. Corn rows 
should be planted to correspond with the row spacing of the 
picker 

snap} s should € 


properly adjusted to take 
| | ld which the 
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ity 
ae 
KCTS 
cont 
| 1 Sat ( 
these 
he 
t 
cat 
2 Betore SCUS 
rm picker I hes t ike « 
picker these rolls are worn and not drive 
Sea ey I \ he stalks through, thev should be replaced. In the case f an 


husking-roll springs for smal 


t 
tor large ears or easy 


corn tight husks; decrease 
to ry to pick the corn with weak springs or 
worn 


The timing of the 


wuld be checked 


finger links on the gathering chains 
Ordinarily the link on one side should be 


links on the other side of the roll 


s 
halfway between the two 
All sl Pp cl itches sho ild 


always be tight enough to handle 
conditions | 


It they are too loose, clogging of the ma 
chine may result and the accident hazard increased 

Atter the machine has been properly adjusted, it should be 
driven through the field speed consistent with the harvest 


Obviously big, heavy corn that down, the 


ing conditions 
tractor 
lower pear 
All safety 
in place; 
ill type pickers 


FEI Safety Committee 


equipment no 


ground speed should be reduced by dropping into a 


ld 


shields anufacturer should be 


power take-off shield 


ovided by the r 
this is particularly true of the 
on | 

Work of ti 
farn 


no 


The manufacturers ot 
ake every effort build machines which 


injure their Customers. For many 


years the Advisory Engi 


neering Committee of the Farm Engineering Institute has been 


analyzing accidents with farm equipment and making definite 
user even though his 
This 


posed of chief engineers or their authorized 
anufacturers of both tractors and imple 


recommendations tor safeguarding the 


own carelessness may have been the cause of the accident 
committee is con 
representatives of 
ents 

the early part 1950, was decided appoint sul 
nittee of the above-n 1 ittee to 
entire corn-picker si subcomm 
active since that time 


con 


comn investigate the 
Such a ittee has been 
and has had several meetings. It is con 
posed of chief engineers responsible for the design of corn 
pickers. A representative of the National Safety Council has 


been present some the discussions 


lation 


The tirst etfort of this subcommittee was to gather data 
covering accidents, and then, possible, make detinite rec 
ommendations tor the consideration devices that would 
contribute to corn-picker safety. Much work was done in the 
fall 1950 and was continued through 1951 

This subcommittee has carefully considered and followed 


testing the devices 


1 Reversing mechanism for the rolls 


Shields over the rolls 


4 Spring mounting of the rolls 


Live power take-ott 
Special attention was not given to the shield ot the 
power take-off, together with sprockets and cha se itis 
already accepted by the farm machinery indu ill of 
these st be adequately sategua 1 by the awn turer 
when there is da of contact by any user in the normal 


ion of the equipment 


Following is a review of the experience of the subcomumiut 


th 


tee Wi ect to the several devices 


1 A mechanism tor reversing the 1 
number ot inufacturers. While it ts 


ines it 


conditions this mechanism easier to clean out the 


achine, it ts also true that under other conditions stalks are 


pulled up by the roots and additional accident hazard 1s 
created. Atter all, the material has to be fed back again 
through the rolls, and when it 1s once reversed it will not feed 


backwards without assistance trom the operator, who must 


get ott the tractor seat 


Shields over the rolls have been tried, but they actually 
create a new hazard and in certain conditions interfere with 
the entering of the aterial into the rolls 


inting of the rolls in some designs does not 


to be loes contribute te 


the shelling of the corn 


proved by 


iking them stronger for better operation under the toughest 
conditions 

5 Speeding up the rolls from the normal speed of around 
$90 rpt to approximately 700 rpm does increase the capacity 
of the picker in some conditions 

6 Manually operated release clutches are not considered 

be good safety devices. By the time one of these clutches 

¢ operated, damage has already been done 


One manufacturer tried putting rolls below the 
snapping rolls, but 


increased the accident hazard 


normal 


under some conditions these rolls actually 


Another manufacturer has placed production man 
ual device opening the rolls the tractor 
With this mechanism, possible for the operator 
imize clogging increasing the opening between the 


go through 


seat of 


rolls and 


This, of course 


letting the material eans that 


some shelling results, but the possibility of Clogging 1s reduced 
9 Another anutacturer has placed manually operated 


strippers above the rolls. This device shows promise 


AGRICUI RAL ENGINEERING for Mare 
emergency 1S poss ncrease aggressiveness DV Welding Stronger drive reicase ¢ tches 
eee ee beads of etal on the s oth areas Speeding up the r S 
: Soe With s ines of Comm pickers, provision is made for Manually erated release clutches 
special setscrews insert lugs the rolls help pull the Pulling rolls below the snapping 
stalks through lugs are usually used corn that Manual opening the snapping rolls the tractor 
Perea dry and brittle. If the corn is normal or damp, they may ene 
Strippers over the rolls adjustable tr the tractor seat 
Increase the tension on the 
true that under some 
some cases the drive clutches can 
: Ee Two views of Allis-Chalmers two-row corn pickers in operatior left) in checkrowed corn with stalks standing upright a ’ 1 tangled 
ae mass of drilled corr 


Further investigations are necessary to determine the 


est type of fibers pt 1 Speed ranges, and St desirable 
ethods 
5 A successtul machine of the type discussed would do 


h to mechanize cotton harvesting 


Studies Dairy Farms 


There are many structural and space problems tor which 


ime-travel studies have given at least a partial answer. Let us 


ler two of ther (1) storage space tor concentrates and 5 


(2) storage space tor dry roughages. The concentrate storage 


space adjoining the milkin ain Fig. 51s only a traction of 


1 size of that tound in ry barns, and yet it 1s ar ee 
Ground teed 4 tt deep this space will teed 30 better Ey 
iverage Cows tor at least two weeks. If this room is larger, 
there wall be some waste space, and the extra space frequently on 
becomes a storage place tor junk. This room is also conven ¥ 
ently and centrally located tor the milking operations oe 


Concentrate storage can be built under the stalls near the 
feed boxes, but this makes the room dirtier and more 
deep can be tilled in the feed room and moved to a central : 
location in the milking room, as shown in Fig. 8. It will hold 
enough teed tor about cows, and for the farm 
plants shown Figs. and than two steps per cow 
will be required tor feeding. Fig. 8 also shows an ethcient ar 
rangement if the milk 1s piped 

hay storage area Fig. determined partly the 

space requirements the cows. good average tor 

inger space is 27 to 301m per cow. The space between the 
feed alley and the wall the mght more than ample tor 
storing baled or chopped hay tor the number of cows that can 


ve accommodated at the manger at one time. This plan ts 
based height the plate for the right wall, 
though hay may be piled as high as 12 to 14 ft next to the teed 
alley if desired. Since this space is more than ample tor 
immum hay-storage requirements, part of the space may be 
used tor small calf pens, as shown in Fig. 5, or for extra hay 
This arrangement tor hay storage 1s very satisfactory for 
keeping time and travel requirements minimum, since the 
hay need never be carried more than about 12 ft, and over halt 
of it a distance of only about 6 ft. Mechanical aids, such as $ 
a hay cart, are not necessary here in fact, they would be of 
little or no value. Straw-storage accommodations in the left 
wing are similar, except that the straw may have to be carried 
a little tarther than the hay from storage to the area where the 


vales are broken 


oe that I he erator st } it of the wer when he 
shes tv to } © thre pets off the tra 
: have heen tained to date warrant cont ed investigation of 
machines many sections the cotton belt, tror 
either mechanical or present eco ASpeEcts 
The combination of brush rolls and pneumatic-conveying 4 
ts. the experse t () it Stands 
ie: syste floes an excellent b of harvesting the cotton tf the ae 
plant ts not entirely dead 
1 ‘ The combination of brush rolls and mechanical-convey 
ing’ syste WOKS Well ~ | iIVerse of Comaitions 
t is At personal ¢ { 
t har <t tor 
te ' ear? ‘ +} af the 
P Them work not ed the 1 ber of 
ker a th state ide farmers 
fe tact that. where fety programs are carned on by 
t vr ture teachers, implement : 
} ers ( tact t the farmers sSatety Ly 
rea i} farmers thr hout the nation COD S | 
| t t tettorts ike the Ameri in public safety 
fed lents u do cont The whole satety 
\ » n-Pick OT There are many 
ral and sate operation of a corn picker. Here are 
eee Keep the picker on the row 
! 
Kee | er take Shia ere 
Keen the rolls in good condition 
Be tre the satety clutches are properly adjusted 
Bae Dont bine hunting with corn pricking. Several of the 
ves t lowa were fac na he perator 
carried a while prick This certainly cannot 
be atts ted to faulty performance of the picker 
A Always t tt the Ver tis t pt cleat 
tt cher, it at st clog 
os Ae K t the correct speed of travel t eet the tleld con 
10) Read the struct 
Sear eh 11 Dont use a stuck t push stalks through the rolls 
oe ! Wat the 1 idjustment and the tension of the va 
thering chains 
aie pee ~ 14 Shield the exhaust told and the sides ot the engine 
to prevent dt itersal ecting and being set 
4 
14a Use a se ent t easily broke 
1S Keep A fire sher avanable 
. 1 Keep the plattor t the tractor tree of obstructions 
ver which the opera can stu € 
l The operator should be espes care when tired 
IS Keep untrained operators ott the picker 
4 


Heat Citrus 


Orchards Using ind 


Machines for Frost Protection 


FeELLow ASAF MembeER ASAE 
MINIMUM TEMPERATURE DEPENDING ON SOURCE 
TEMPFRATURES AND COOLING RATES 
grasp the concept progressive until heaters 
are fired, the radiation, conducts and convection terms im 
formula {8} need to be replaced by equivalent ¢ ilative 


cooling terms. Soil temperature and orchard tempera 
ture are practically the same, so to express all temperature 
ditferences relative orchard temperature, only one conver 
sion for temperature, needs made. According Kep 
ner (see Fig. 5, page 81, AGRICULTURAL ENGINEERING for 
February, 1952), tree-top temperature averages about 2F warn 
than that appropriate theretore the tormulas 
to substitute (7, + 2) for tree ter 

the cooling equivalents 1}, {6}, 
ind i i in the last terms «ft 5}, with 


formula 
and dew 


he heat-balance equa 
cooling 


treezing of dew, 


ed, the « tivity W { be increased 80 per cent and the 
d sivity 30 per cent Applying these new i les, the 
nocturnal equat raimdicates a 1 temperature 
1F higher tha etore But the dayt on chill 
tr wett tl soul ht drop the perature 
7 F as in the Lakeport test. pre ind this 
tor a week or 10 ivs. ¢ t NM operations however, can 
increase decrease local hazard. Orchards which the 
ground fairly solid spray used for weed 
control seem to have a lt > F ad tave over the orchards 
regul. cultivated 
t consider the small a t of heat generated 
by the power units of wind machines, torcible nditication of 
the typical inversion could raise the orchard temperature at 
the expense of air temperature above the orchard without 
changing es the heat flows for ila 
That i wind achine a depth 
ot, sa 1WWtt w | ike all the te: peratures in the disturbed 
rea e uniter ind although the fruit would be radiating 
i tle re heat and the soil delivering a little less stored 
heat CAUSE ht be 2 or 31 normal), the fruit 
would not be lable st dama is lor is the aur sur 
it 1s above danger point. Suct nye therefore 
postpones the need for adding heat 3 or ahr, while the whole 
system continues to lose heat at the original rate 
There is one important change in the heat-exchange system 
protected orchard that now has cope with the 
inflow of colder aur. This calls for the inclusion of another 
term in the heat-balance equation which will be considered 


€ 
with orchard heating 


One of the oldest props 


proposals for trost protection, but yet 


temperature the Thus the approximate formula heat-loss large-particle cloud were suddenly 
minimum soil surface temperature interposed between the cold sky 
cA sky heat tlows had produced 
intermediate level, at which a 
new heat balance would be 
rding quation ien if the cloud 
screen reduced the net sky loss rate, fixed 
{A + Bit air -2)¢C orchard fraction, the Cooling of the whole system would resume as per 
formula {10} but at a slower rate. The new equivalent start 
ing time used the cooling formula depends how 
extra hours would have taken bring the system 
the same temperature the screened radiation rate had 
isted the whole time previously. Military smoke-screen gen 
known, formula shows immediately how important 1s, (1946) but were found useless 
perature of the soil, and for tong screening This is because the 0.7 micron 
increase soil conductivity worth the evaporation let least times too small diameter 
resulting from application water. the three terms for The necessary large-particle fog generators are not yet avail 
heat sources, our typical example 1.0, and because ver particle size needed avoid 
B and C only 0.14. In this case under ordinary radiation frost too-rapid settling. The inflow of cold air at the screen border 
conditions the starting temperature the ground depend how extensive area covered. Valley 
more important than that the for coverage would best, but lawsuits are 
radiation loss ts 0.7; and so for this example the equivalent — likely to result if the screening is not a fully cooperative venture 
sky temperature has nearly much minimum 
morning temperature as does soil ter perature FROST PROTECTION BY HEATING IN INDIVIDUAL ORCHARDS 
Because Kepner (see AGRICULTURAL ENGINEERING for 
ARTIFICIAL FROST PROTECTION WITHOUT ADDING HEAT February, 1952, pages 79-84) has analyzed four years of our 
Improving soil conductivity one method getting tests orchard heating, only few remarks will made 


little frost protection. the above example the soil had 
the thermal characteristics for content nearly dou 


The n 


here 
area-wi 


ain ditterence between individual orchards and 
e orchards 1s the prominent effect of a finite border 


sate: the slight correction mentioned, only the moisture 
BG {7a} is not an all-night heat source Since most of ft 
ee ture etfect is retlected in decreased radiation loss, 
formation can considered hourly, 
oe tion {8} can be rewritten satistactorly fe 
yee now, ignoring only soil evaporation and the Zi 
namely 


r 1s re us eve he equa is based on 
rlace erat rc tr the Sen tion he it 

tr the surface atter te hanye surtace ter 

re of a thick | Jak ind Hawkins 


ef hithy tre equa iit in that the hea 
rate ft 4 fecreases as the square root of time instead of 
temperature trop varyt with the square root of time 
{ \ by the teme heating is started the temperature distr 

t the soul from steady heat loss (equation [4 will be 

tantially the same as ter that for several hours of equa 
t so that as useful to assume equalness and solve 
for the equivalent number of bours, @, or else calculate 2 
tt the measured soul heat thow rate g A at the time tem 
perature drop as new heat-balance 
t it CAD TOM oped for the steady, depressed ten 
perature case incl i terms tor heat added artiticially, 
ind now alse for to warm the intlow 


we equation {8} to the cos 


temperature Condition with pertect distribution of heat 


the radiation dive, F would be substantially the same as 
etore, except for increasing slightly by the hour as the heated 
irea becomes relatively warmer than the natural surroundings, 
which Continue to cool until suntise The soil conduction and 

cddy ¢ terms, instead of being nearly constant, 

x decre he square root of time as shown by equa 
t 11 heat as released by orchard cooling or the 
formation of dew because temperature is now held steady. On 
the other hand, heat iS required to wat the intlowing cold 


ut dnft up to the protection temperature, namely 
2 


where FP ois the heating required per toot of border, transverse 


to the an thow 

i illy, even it the small soil evaporation term ts neglected, 
inew ter is needed tor artittaal heat introduced (in a unt 
tormly dusts ted pattern) to make the heat balance which 
the protect temperature This heat source 
ett hence a etticient ¢ s needed to correct 
t heat s tor local hot sp ts (which tt 

esl rease the easured net radiat This 
hes ENDLESS 
r 

fad , 


veneral heat-balance solution an expansion of 
tormula which would show continucd cooling atter tiring 
but fro a higher ter perature This case of raised ter pera 
ture also includes the heat needed tor warnung cold-aur inflow 
Omit the small terms of evaporation and dew but sub 
tracting cold-air intlow demand (equation {12 and adding 
artifical heating (equation {13 the general heat-balance 


equation ts 


H_#w 


/40,000 


{15} 


equation can rearranged cooling rate similar 
equation and show the relative importance 


initial temperatures, transter coetticients, and artificial heating 


OBSERVATIONS OF ORCHARD RESPONSE TO 
FROST-PROTECTION PRACTICES 


(Kepner, 1951) the meagerness 
border when heaters are uniformly spaced throughout the 
The temperature protile tree rows, namely, 100 
inside the border, shows 
only a 4F gain in the 


near the 


trees At 25 rows, how 25 $ 
ever, there 1s a 7 F ettec | 
tive gain, and also 2F ox { 
wasted the level 

{ 
This protile corresponds & 
tract during a moderate S | 

the heating ot single acres wowne | 
at least twice as expen } 

sive as the cost per acre mt) 
in mass heating, but heat « ' 
emo : | 
ing a 25-acre tract using 
: 
ibout 1,000,000 per | 
inversion ) comes close to 
ordinary practice in mass } 
heating The ultimate 
practice reported by New 
cor (194 In a O00 7 Pere 
wre tract Was if it temnerat enkile 

tor OO0O.000 Bt er hr pr ed 
t 


Response to heatur 


i 
t here ritt ¢ ers tie € the right-hand Side the first ts tive heat-source 
. er can the au be « ere ‘ by tl terms are steadily decreasing and the third increasing nega 
‘ rd temper te while maintain a Constant protection temperature 
(14) 18 an ideal Cconstant-temperature s tion rather than on 
i ee represe ny the usual addition of a fixe rate of artificial hea ar 
After from tiring a given oumber ot heaters, or of wind machines 
} Hea ; ‘ pumping wart ur fown inte molated tracts The more 
t terpret heat flows ring artificial trost-protection 
i | pte the control degree 
J 
a 
oe 
ficult watl it a cening tarted. brok 3 
= 


INSTRU MENTATION FOR and 16tt. A fourth tree station. T3. 480 ft east of the w 


MEASURING HERMA machine, 1s alse is¢d as 1 outside reference stat 1 Ix ise 


RESPONSES TO WIND no response has been detected at this distance 


MACHINES 


rchard resp 
1 and 2? 


trees were cquippe 


er. To avoid servicing thirty the reterence 


notions were buried in the grou deep. Then 


pairs ot 


itrus Experimmen ers in the 


where the 1951 fet muse 

tests were made is in a Te Py duve Under Steady Radiation but Variable Ve 
region of moderate-to loca Cond , Cor 
fast aur dritt, and so a 


it Riverside on cal clear 


hiation trosts, but rarely were steady 


continuous record of ten 1 irbance was due to an erratic gravity 
perature profiles and of flow of cold ‘ ide station, B-2, in an open field 
air-drift velocities and proved unusat se aur flow was so much treer there 
directions was needed that the 80-1n res were sometimes 10F warmer com 
Fig be : Typical temperature and pared with the 4 stats in the orchard, as previously de 
velocity profiles were al scribed metimes, as seen in Fig. 6, there seemed to be pulse 
. 8 ready known from the flow with peak velocities suthcient to almost wreck the natural 
' previous work. The only inversion. In other words, natural changes were sometimes 
radiometers at important change 1s that as large as the operation responses to be measured 
. ere cS wes the trees are ft taller, The technique for testing thermal responses to wind-ma 
the tops now being at chine operation, therefore, had to be carefully established for 
ibout ft. The levels rigorous statistical interpretation to overcome the large varia 
tor measuring temperatures, therefore, were raised, the 1951 tions in natural conditions. Tests were run only on clear 


height being considered clear the orchard with and temperature below The 


he previous 20-ft level first precaution in testing was to space each operation to pro 


t 

Fig. 5 shows the 65-ft installation of Station A-2 at the 
border the test tract 200 east the wind 
chine. The air temperature observation levels are at 20 1n 


RO in, 16 ft, 26 ft, 40 ft, and 651, ft. Soil temperatures were 


measured at in, 20 1n, and about in. Six 
in; the radiometers were ft; 
ind the sensitive cup anemometers were at 80 1n, 26 ft, 45 ft, 
ind hot thermocouple anemometer at 60 ft. All the stations 
covered about acres. Outside reference stations were 
sential; therefore, the installation shown the map (Fig 
10) 1s about 1400 by 1800 ft 


heat-flow plates were at 


The major reference station, A-1, 1s 1130 ft east, and 225 ft 
north of the wind machine. This station has the same elements 
as A-2 except the radiometers. Two other reference stations, 
and 700 north and 625 east, have 40-ft masts for 


air temperatures and velocity. These three mast stations also 


include adjoining tree stations with thermocouples at 801n 


"Inversion 


9 


Jowerser development 


> loci fi 
dow 


6 /?laversion 
20 


+ + + 


Air 


308 Woo 
DISTANCE , feel 


Air temperature increase in the trees produced by one 90-bi 
{ from machine Curve 


achine t different distances downwin 


tor three different inversions, 6.1, 9.9, and 
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RIVERSID! To get an average measure « nse, tive addi 
> Significant responses with © ther Coury les, the ind W couples at 80 
: from wind machines de in being connected in parallel this year to get orginal average 
pend more directly on readings, and similarly the N and I couples at 16 ft All the 
temperature inversion tree ther couples were ounted approximately one-third the 
than do heaters, and they distance through the toliage trom outside toward the hollow 
drift velocity. Field 1 at ith several les itiple-conductor cable 
é af 
24 
2} : — ——— 
G00 250 450 50 Wes! 
bia btfect ot bhp wind machine on am temperature profile at 
é and ¢ tt downdntt: tror machine The first heavy curve 
temperature 1+ tig lec rease rapidly wath 
" } the shaded portu of the grapt 
‘ 
= served $ | 
OF NIGHT, hours 
sao pared wit bserved r temperature inversion between 80 in and 40 ft wind f 
Inversiot psed whenever dritt velocity reached 4 mpt Show) 
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Tera Be ‘ Ner Had worl Meat® Inver Bind Seal Temp 
Bae fe F (26 ft) at 4 an 
” 13.7 2.1 BS 
“ ™ 16.4 2.68 
Hmph eind, 24-hr avg soil teay Contrary to p.e. deepoint 
“ir +4 1.8 SE ” 


machine 
pealers per acre 
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rt t alter ely with e 
' cate t t e weather * ic) X 
t re t » 
\ i pairs > sh 
t er tailed t ist 
2 
ected 4 
tor the & myhts of J 
eter rea vs during heat | 
| 
© the eter e t se to 2 
ee itural temperatures S 
fetes ed, it w then be pos Pe 
4 
er pertul reach new ol 
‘ act ind heater effects 400 JOO 
he e he averaging 
f the test, a large residual effect 1s 
burt heaters last. Some 
wind 
ted because in the test tract all 1 
a) i 
perat s not as much heat has been 
the eated areas where the reter was 1D 
The plotted points in this report 
PERATIONS AND CONDITIONS OF TESTS 7, 8 and 17 ¢t 
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e heater FEsponse 


achine he would ¢ 


the 


gh the distrbutior 


entirely on heaters 
althe 
varies between the 


provide frost) protection in 


that can {or 


Pe 
1a 14 F inversion shows 
F or more protection of 101, acres 
ramely about 81, hy icre Lhere 


pro 


14 because of the cold area 
The ex 
old spot near the machine 
hed wn Fig. 2 (p. 74, Febru 


are, theretore, statistical findings with only one correction 
for residual heaters, but the curves are shaped 
cording our present understanding their probable form 
expected that these first findings will rough, but 
and they are apparently highly 


as seen in Figs 


significant 


comparison between heaters and wind machines, the 
main difference temperatures that the 
wind machine produces little change air temperature the 
level, while the heaters raise it. The decay modifica 
tion with distance shown for tests and Fig. The 
general noticed that successive temperature pro 
files tend with distance revert the original updrift 
version. necessary, therefore, area protection have 
a machine every 500 or 800 ft to keep mixing the air as fast 
the cold stratification tends reform. One factor needs 
further investigation, namely, the carry-over the chilling 
the 40-ft level. This lowering does increase the temperature 
gradient, tending bring more heat down eddy convec 
tion from overhead, but unless this plus engine heat com 
pletely makes for the heat not drawn from the ground the 
act tarthest make conditions less favor 
able for other 

To show 


wind 1 


wind 


achines downadrift 


ore Clearly the response versus distance from 
Fig. 8 has been prepared without correction 
from tests starting with n Downdrift the rough tind 
ings are certainly det there too big irregularity 
in the updrift direction, possibly due to the weakness of the 
blast sweeping three After 
all the tests have been 1, the proper corrections which 
will explain this defect will probably evident. The 
dotted interpolations central region are brought 
minimums at the 
Oxnard (Brooks 

The three 20 shown in 
Fig found for (a) single 90-bhp wind machine, (b) same 


achine 
achines 


nitive, 


es normal speed on this side 


becon 


achine because this was our finding at 
California 


response curves trom tests 


machine supported heaters per acre (with moderate 
border heaters), and per acre alone, show 
indisputably that this orchard with med 

(10F) the single wind machine does about as well within 
350 ft as 17 heaters per acre The cor ed response of 


acre seems to be equivalent t 


trom practi 


CONCLE SION 


The foregoing analytical study 
presents only drastically  simplitied 
interpretations of typical frost protection problems. There are 


endless detail questions, such as the major problem of eddy 
with dozens of theories 
satistactonly. It 


however, that this report gives a tair idea of the 


convection in stable arr, 
not yet fitting 


still unsolved, 


observed rates 1s hoped, 


interaction 


four modes heat transter during radiation frosts and 
demonstrates the practical use of mechanical n 
protection 


eans for frost 
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Heat and Moisture Loss Swine 


Bond, Kelly, and Hubert Heitman, Jr. 


either a calorimeter nor it Was pri 
ir a means of obtain il condition 
Fr the air conditioning to the 
er chamber throug each corner 
the ‘ if exh ste thy suter 
t cr a raw | ster ain 
tained a umitor iture € as 
that the an il cha 
This chamber was re leled so that (a) the v eot au 
passit thr h the chamber can now be accurately measured 
the wet- and dry-bulb temperature air entering and 
leaving the chamber can be completely described, Cc) the inner 
ind iter Chamber can be maintained at the same temperature, 
iminuzing the transter of heat between the two, and (d) any 
transter of heat that does occur between the two chambers can 
measured The chamber, then, 


deled to serve as an air calormmeter. In our experiments 


changes in heat and moisture content of 


passing thro 


the room were used as a measure of the to heat produced by 


atter correction for gain or loss otf heat 


chamber surfaces 


unt of au tlowing through the chamber 1s meas 
ired by a long-radius, low-ratio nozzle installed in one of the 


tlets. This nozzle, with a 6-in throat, was constructed by 
pouring casting plaster around a wood form of the shape 
specified by the power test codes of the American Society of 
Mechanical Engineers (5 It was impractical to calibrate the 


er, to determine the exact nozz 


coethicient. However, the fact that the air velocity through the 
nozzle was always above 2,000 fpm indicated that the Reynolds 

this level would not below 0.978 (5). 


orttice in place in the char le 


raent of 100 was used; this resulte in an error of about 


per cent, or 40 tb of dry air per hour (9 cfm at 70 F). This 


error was included in the over-all calibration factor discussed 


low. The pressure drop through the nozzle, approximately 
O25 water gage, is measured with a vermer-equipped Hook 
rave manometer. The second air outlet trom the chamber, 
ig with three of the four inlets, was closed otf. Within the 
nber, pressure averaged about mercury above 


mospheric pressure 

change condition air passing through the chan 
ber determined wet and dry thermocouples placed the 


entering and leaving airstreams; ten perature levels were re 


cord on a 16-point, Brown strip chart potentiometer, range 
OS to 20 mv. The thermocouple wet bulbs, using absor 


ES 
id. 
Hect the ae 
et the Structure ent nitions and 
fore, th t i! vst re to mammtain a de 
¢ ere ite the Caltorntia psyche Chamber, as 
a 
Apr ture vt the apr tural enpineering and 
t the ersity of Calitormia at Davis 
These easurement vere ide for ¢ ronmental tempera 
tures fa wet OO with sdentical tensperatures for 
| & 
uit il thaces. The sensible heat loss trom: hogs of 
te eratures. as cleter ned intl Spr ect has been previously iif ugh 
{ ind tl effect of Various air temperatures 
relative | n other phystol cal reactions of hrough the 
Hest ina sorkers in the Animal ¥ 
\ 
oe 1} iper reports on the total heat loss trom swine wergl ae 
t ol environmental temperatures ranging fror 
ol The tot Heat ws partitioned itent heat loss 

tot ind the several avenues of sensible 
‘ wit the a nt released by the ant us as Vapor 
ind a sith the a nt consumed. For sows with litters, at 
| tual te erature t 0 and 80 fat 
sented tor the week etween tarrowing and weaning 
nd Instrumentation. In the itornia psychro 
i 7 tt high, separated trom an enclosing outer chan 

q 
1 4-tt space on all sides) As described by Kelly et al (1 
ind by Hertma Kel ind Hughes (4 the chamber was 

t t e over air outlet, and the thermoelectric wet bul lepression instruments bork 
t ved to the low-pressure side of the omhce throat © Fie. 2 (Right) Sow and litter im air 
t flow meters wall, pre creep in corner, overhead water tank, and feed trouxl 
: 


Fig 


The « is cooled shi below the tempera 
ture of tl ber by manual adjustment of valves 
controlling the flow of chilled brine through the coils (4 The 
air temperature is then raised to that of the inner chamber by 


electric strip heaters thermostatically Even though 
the two chambers are maintained at the same temperature, 
there is occasional heat transter between the inner chamber 
and the high heat capacity walls, as a result of sudden 
creases in heat loss from the swine, the use of electric | 
or the presence in the chamber of an attendant. The rate 
direction of this heat flow 1s measured by tive small heat-t 


meters cemented to the walls and the ceiling, in locations rep 
resentative of a given area of surface (6 The ou 


millivolts, of the heat-flow meters is continuously recorded on 
the potentiometer 

The chamber was calibrated by adding various known 
amounts of heat 
and 


low-temperature, electric strip heaters 
fivg known amounts of water on the the dry 


floor, For the heat calibration, 36 tests were made, totaling 
635 operation, and covering the temperature range 
to 90 F. Rate of electric heat input varied from zero to 3415 
Btu per hr. An over-all calibration factor for the chamber was 
obtained from these tests and the data ad 
1700 Btu the average heat loss from four 
w 


isted accordir 


tht hogs, the standard deviation of the measured heat tror 


the electric heat input, was 99 Btu per hr. At heat levels higher 
and lower, the expected error was somewhat greater. The same 
tests indicated that measurements of water were not in error 
by more than O.04lbperhr. Further tests, when known 


amounts of water were spread 


on the tloor, indicated that 
measurements of water vapor removal in the air were accurate 


5 per cent 


Heat and Moisture Transfer Calculation For the calor 
eter at each environmental temperature, total heat loss 
from the animals was determined from the pounds of dry au 
passing through the and the increase heat content 
one pound of dry air as indicated by the rise in wet-bulb ter 
perature. To this amount was added the heat lost through the 
floor conduction and the heat loss gain through the 
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Hear Loss (BTUS/ Hoe hr) 


200} o (85ibs) 


OF FEEOmS A 


6 6 6 
aM NOON om. an 


Tie Day (Hoves) 


i cters 
cha er was cieter 
tay tat ras 
comduc Was 
et a The 
iy fort tor 


which ditters trom the exposed 
ental temperatures of 80 F and above, each 


there was very rarely anv huddling 


considered separately since 

r piling up at these temperatures. Measurements indicated 
that, tor radia calculations, 75 per cent of the hog surtace 
WAS for convection, SO per cent and tor conduc 


tion, 20 per cent 
At environmental temperatures of 60 F and below, hud 


{ling of the lighter-weight animals was common. The inner 


hogs of 


group were considered to have 20 per cent 


of their surtace area losing heat to the floor by conduction, 40 


aur by convection, and 35 per cent 


sing heat by radiation 
s. At an environmental temperature ot 
around 7OF the lightweight pigs seemed to have no tixed 


out 40 per cent of the surtace area 
contacted other 


habits of huddling; so, tor this environment, the sensible heat 
le. For the same reason, the 


loss calculations were not . 
calculations were not made below 60 F tor the heavy hogs 
For the calculation of heat loss by radiation, observations 


with the Hardy radiometer on seven points of the hogs surtace 


were averaged, and readings with the same instrument were 
ade wall surtaces. To satisty the Steftan-Boltzman 
for st factor of the animal with respect to the 


and the hog surface emissivity as 0.9 


room was taken as 

For the convection heat losses, the air temperature was 
taken as the temperature of the air at the oritice outlet, and 
the hog surtace temperature as obtained by the radiometer 
The surface thermal-conductance factors as given in the curves 
published by Kelly et al (1) were moditied to allow tor dit 
ferences in respiration rates of each group. The respiration 


1 to influence the conductance factor through 


rate was toum 
the etfect the “fanning of the animals sides has on the rate ot 
au tlow over the surtace 

The rates of conduction heat loss to the tloor were meas 
ured with heat-flow meters. Observations indicated that, over 
a 24-hr period, these losses should be based on 20 per cent ot 


animals surface in contact with floor 80 per cent of the time 


Procedure and Test Animal management and conditions 


within the calorimeter were kept as similar as possible to ac 


tual tarm conditions. Animals in groups of four or tive were 
brought to the chamber and “gentled” for a week or two at 
"OF. They were given all the teed they would clean up, and 
water at the environment temperature was available at all 
times. The 20-gal supply tank (Fig. 2) which held several 
days supply, was housed in the chamber and replenished daily 

he air velocity in the chamber was held at 15 to 30 fpm, and 


the rate of flow through the chamber to al 


out 20 changes per 


hour. The relative humidity was about 50 per cent at | 


environments except 40 F, at which temperature the relative 
humidity ranged between 60 and 70 per cent No bedding was 


ised for the pr g and fattening animals but a small amount 
of wood shavings was turnished the small piz 

The animals were weighed at the start e-week 
teeding ain trial; at the end of 1, the 


raised or lowered ten degrees. By this procedure each grou; 

ept in the instances noted. was tested te levree st | 
thr h the entire 40 to 100 F temperature range At eacl 
temperature a Calorimeter run was made on the last three 5 
€ the test In the ca f sows with litters, the sow cre 
i t into the cl er several da betore tart ind 
were KCl there i i ¢ Stant te per ture tor 1 per 


AGRICUL KAL ENGINEERING i 
vent tissue for wicks, have beet fescribed AGRICL I RAI cha f surfaces as easured by the he 
Ate ENGINEERING The wet-bu depression thermocouples — total a int of water removed tr the 
ire arranged on plugs that the tiet instrument can ed by the mcrease Sture Content 
rome iG removed and placed beside the inlet instrument at intervals { passed through the chamber 
tae ae during a calorimeter rut This provides a means of checking The heat lost by radiation, convect 
ee: the response to identical conditions of temperature, humidity calculated by the method described by N 
NS ONS and air flow. A view of both the ornmce nozzle and the wet surtace area was determined tr the Br 
bulb depression instruments, installed chamber, where the area square teet 
§ sho iy. | and the weeht inds The tormula gives the i 
St For environ 
4 
; 
eight weeks. Pigs were fed in a creep in one ener of tt 
ar Hi t t tr of gr A ha er as Shown in Fi 
t t ficate t t heat t measurement of effect of environmental temperature betweer 


t tat ¢ ental t 
( 
I I 
tet riy heat sat OOF tor rie iverape hog 
f each group is shown in 5, for a 24-hr period. At the 
f these particular tests, the iverage hog of group A 
emhed group B, 8&5 tb, and of group C, 342 lb. The 
eater heat loss after teeding i indicated. The am ils move 
‘ { the chamber increases the heat loss by convection 
ft mereased aut verment over its surface as well as 
tact that the surface area exposed is greater than when the 
| in ats il prone 7 ti Heat loss the 
t ind for put ses of cle ! entilation 
t re will ace | eftine its | ts The 
{ be still eater e he tro eacl 
had been tl lata shown ves the average 
heat t the four ort i ils in the calormmeter 
cof surement 
In Figs. 4 16, the total heat | per hour over the 
ental range of the tests 1s wn for one verage 
tt each grout bach 4 t on the graphs is based on 
fata f several 2¢-hr runs. The part of the total 
t evaporat convection, radiation, and conduc 
s shown for eact roup, as easured by heat-flow 
r and rad eter readings. Under the low air velocities 
500 


im 


RAciATION 


- - — - 
HOG 


40 50 60 70 60 90 100 


ENVIRONMENTAL 


(°F) 


A 

i tne eter radiation and 

t about i locity would have 
creased the rate of heat loss convection, produced a lower 
hog surface temperature and theretore decreased the loss by 
radiation. For each group the rate of loss by evaporation 
fecreased from a maximum, amounting to most of the heat, at 
100 F, to a uN peratures, Evaporation 
was not calculated ft: hogs of groups A and 


B at 70 F (Figs. 4 and 5 


this temperature in regal 


their indetinite habits at 
ling. Similarly, below 60 F, 


not huddle at all 


the large hogs of group ¢ mes; 
so calculations could not be made below that temperature 


The center section of each of the three figures shows the ef 
fect of envi 


temperature the relations among the 
water drunk the pigs, the water removed the ventilating 
air, and the water lost as vapor by the animal through the 
gs and other most surfaces. The amount of water drunk 
was measured frequently glass sight-gage the 20-gal 
tank. The rate of water removed trom the chamber was cal 
culated from the amount and change condition air 
passed through the chamber. The amount water furnished 
as vapor by the hog ts the heat lost by the animal by evapora- 
tion divided 1040 per the latent heat evaporation 
of water at 70 F 


nount water removed the ventilating air was 
erably greater than that furnishe 


in the form of vapor 
1 from the 
nd urme and from the drinking trough. The ratio be 
tween the two varied with the environmental temperature, 
with location of the place of urination with respect to the tloor 


drain, and whether or not lime was used on the floor. The 


hogs, since it included moisture vaporize 


held the water thin layer, allowing good exposure 
the air tor evaporation, the only way that water could get 
out the room was through the ventilating air with the 
teces when the chamber was cleaned. With group (Fig. 
ime was used dry the floor and practically water went 


down the also, this group pigs urinated the end 
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\\ | N ag 
Fic Effect of envir temper ‘ it wate Ptfect of environmental temperature on heat loss and water 
test per during test period : 


ft the 


air 


water 
On the other 


irinated near the drain, 


{runk showed up in the vent 


x the percentage of the total heat lost by evapora 
t { the average weight of each group, is shown tor the 
litterent temperatures. The percentage tor all groups decreased 
rapidly trom a high of about 90 per cent at 100 F down to 


etween 25 and 35 per cent at “SI 


It 1s cust iry to compare heat losses on the basis of bott 
init weight and unit surface area. In our tests this 1s especially 
desirable because of the change in weight of the animals be 
tween Various test periods, this variation was influenced by 


exceptionally ra optun im ten peratures or 


the more rigorous environmental condi 

Fig. the total heat loss per 
1s plotted for each group. The curves 
lighter heat 
greater rate than the heavier hogs, per unit weight. It is evident 
that for every environmental temperature the relationship be 
heat | 


constant 


section of 


indicate 


arly that the ammmals lost considerably 


tween per unit weight and total live weight not 

There less ditference between the groups when they are 
considered the basis heat loss per unit also 
shown Fig. since the surtace area varies approximately 


with the two-thirds power of the live weight. In all cases, the 
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IS to 30 ff \ oc sow with an tial wenght of 43821 
was kept at the temperature of 60 F, she had pigs through 
the nist tour weeks, 6 pigs through the tiftth week, and 5 pigs 
durt remaining three weeks. A Berkshire sow, initially 
weighing 335 lb, was used for the 70 F perod; she raised 5 
pigs i h the tirst three weeks {4 pis through the re 

ainder the For the run, Poland-China sow 
initial weight 390 lb, was used; she raised ~ pigs tr ith 


through the entire 8-week period 


The total heat loss trom the sows and their litters is shown 


in the top section ot Fig As would be expected, these total 
heat loss curves show a steady increase in total heat as the pig 
ass increases in the chamber 
For the ter perature range of 60 to 80 F used in the tests 
there was no apparent effect of environment on the heat loss of 


the sows and litters 


This environmental etfect may have been 


hidden by breed ditterences or variations in sow 
sizes 


ption increased 
farrowing. At tarrowing tu 


wal trom the 


The average water consur nsiderably tol 


lowing e the amount of water re 
chamber was equal to ¢ than the 
After the farrowing period there 


e€ one point at which the water removed was greater 


preater 


int drank by the animals 


This was in the case of PC-418 and may 


loss body 


than that consume 


be related to the weight: she lost 40 lb due to 


farrowing and an additional 24 1b during the following 


At the 80 F temperature the pigs seemed comfortable, at 
"OF shivered when standing by then at 60 F 
they never seemed to be warm enough The sows seemed to 
more lower During the 
8-week period after farrowing, the sows at the 60 and 70 F 


fe weight 


they selves, and 


comtortable at the 


be 


and 301b 


environments mac gains, of respec 
tively, whereas the sow at the 80 F environment lost 90 Ib 
during this period. The latter sow raised the largest litter, 


however, both as to number and as to weight per pig 


Weekly observations surface temperatures with Hardy 
radiometer on D-127 their litters in 
dicated that, the pigs averaged warmer than the 
sow, and warmer. This greater surface tempera 
ture, together with the larger surface area per unit weight and 
greater physical activity, results in a much higher rate of sen 
sible heat loss per unit weight for the pigs than for the sows 
A need seems to be indicated for two separate environments 


sows PC-418 and and 


3e 


60 


(°F) 


onmental temperature on 


percentage of total heat 


lost by evaporation 


4 Cul L ENGINFERING for Muara 
was eventually removed the irea than heavier hogs 
hand, tt ni i ote nd 
hand, the animals groups and in, Heat and Loss Sou heat 
alr ind moursture ss of sows and their litters was st 1 in the 
The weights each animal the time the chamber bringing the sows tew davs prior 
Bhat is ' tests are shown in the t ock diagrat sin the bottom section of ng, and let vw the raise ther litters in the chamber for 
bere ap the figures. The an ils of group A were not uniform in eight weeks tl weaning To date. three sows, alor with 
P A 
f a weight, one of the Durocs especially being larger than the their litters. have been studied at constant environmental te 
ane thers. This ditterence in weight somewhat attected the habits peratures of 60, 70, and 80 F. The relative f idity in each 
j t hiv t rt 
k ee, in the cha er as regards huddling, the big one being the | boss case Was aintained at about SO per cent, and air velocity at 
= 
1000 
t 
| 
400 
eZ 4 
=~ 
Envinonmentac Tempcearure (°F) “0 so €o 70 = 90 100 
ee Fiz. 6 Effect otf environmental temperature on heat loss and water 
Bein relationships tor an average hog ot group C, weighing 275 to 481 I Fic 7 Effect of env: 
luring the test period 
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rease WwW ntri ¢ the 

\ 
the ire ervht weeks « 
roentage of the easured heat 
‘the 
it ft sow and litter grad 
er hr per cwt r the 
ce des d to provide the en 


ical growth of 
2) have shown that high 
ake the cheapest growth at an 


Ippror itely F, heavy 
it about 60 F. Our tests were 
¢ wit! in ils in the same general weight ranges 
ty the ree at ils were somewhat heavier 
Suppose the heat and moisture loss of hogs weighing 100 
lesired in ¢ ental te perature of 7S Fig 
the heat sat temperature to be about 130 Btu per 
per hour, Of this amount, 40 per cent, or 129 Btu, 1s 
‘ itent heat (fF leavu Ol Btu as senstble 
However, all this sensible heat cannot be ended upor 
available tor supplying building and ventilation heat 
Much of W e used tor evaporating liquids in the 
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AGRICULTURAL 
ha er at expense of over LOOO Btu of sensible heat per 
{of water re ed tral section of Fig. 5 gives 
san ¢ te of what th ght be. About 0.28 It 
er hr is rer ed in the ventilating aur, of which only 0.14 lt 
iS Vi ized as released by the animal, leaving 0.15 Ib of water 
t eC iporated, under the conditions of our test, at the ex 
pense of the sensible heat. This amounts to 158 Btu (latent 
heat of evaporation 1051 Btu per It leaving only 143 
Btu sensible heat per hog per hour take care heat 
the structure. For hog, the same 
temperature, available sensible heat will 311 


However, it has been 
for a 


it, the optimum temperature 
lower than 75 F. At 60F 
860 Btu per hr, which 
evaporating liquid 
supplying building heat losses (Fig.6). our test, 0.30 
of water was removed in the ventilating air per hour, only 
which was released the animals vapor. The 
remaining 0.22 was evaporated expense 
losses, including ventilation 


s00-Ib hog is consi 


00-lb hog wall lose a total of abo 


0 Btu will be sensible heat, available 
Ib 
0.08 Ih of 
Water 
\aining sensible 


building heat 


The data presented the curves ply only very small 
the pig the great vari 
the heat loss from swine, even though the, tests 
covered only small segment the possible arrangements 
air temperature, temperature ndings, air velocities 
and pressures, and air relative hun that make the 
vironment. The results total loss our groups 
and energy metabolism 
measured lower than the heat 
and Kelley (9), 
peratures at which these investigators 
ot our group B lost slightly less heat than that determined by 
either Brody Mitchell and 


I art 
ability 


surrou 
udity, 
heat 

ire somewhat higher than the resting 
Brody (8), 
as calculated by 


and somewhat 


loss trom swine Mitchell 


the environmental ten 


did their work ts assur 
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Cathodic Protection trom Corrosion 
Joseph Collopy 

I HAS been estimated that the annual national loss et The theory upon which cathodic protection is based ts 
corrosion well over dollars. This loss simple ngineers have not done more with 
distributed over the nation and t« { where steel or other lithcult to i 

corrosive metals are used. A large part of this loss occurs on Source Cures Direct current is required tor cathodic 


processing plants, power and irrigation systems, 
| 


tly 
illations that pertain either directly or indirectly 
industry. Much this loss could pre 
nple process known as cath ¢ protection 
Cathodic protection is the impressing of electromotive 
forces on a metal in an electrolyte by making the metal to be 


protected cathodic, in respect to the electr 


lyte. While con 


sidering a definition for cathodic protection, it might be well 
to consider the process that 1s going on when it 1s said that 
corrosion 1s tak place. Corrosion signifies destruction of 


etal by electrochemical or chemical action, The purely che 


ical action is of minor in when corrosion 1s 


portance 
considered frot 
When 


electric 


a practical standps 


rrosion ts taking place in an electrolyte, minute 


currents are flowing € portion ot the metal 
some other portion of the 
When these minute currents leave the metal, 


small particles with ther 


to the electrolyte and then back to 


metal they carry 


and the metal is gradually wasted 


away. This process ts illustrated in Fig. 1(A). Now if an 
anode with the proper potential is placed at a location so as 


to impress counter-electromotive forces sufhcient to overcome 


the currents generated by corrosion, the action 1s stopped and 


| his 


in etfective system of cathodic protection 1s provided 


action 18 illustrated in Fig. 1(B 
This paper was prepared expre r RAL EN« FRING 
The author: Josepu P. Corot ad pera Bu 
Horn District, B A t Reclamat US. Depar t the I 
Cody, 
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protection. Alternating current is genera with t ettect tor 
reasons that are apparent, if the elementary principles of the 
process are considered, The required potential is low, as ts 


the 


irrent 


position of the 
le will give an in 
Polarization 


Series ta tential ditterence 
ind other reading 


secured 


If an anode is placed as indicated in Fig. 2 a primary cell 
is set up simular to a dry cell. Installatu 


Fig.2 1s a 


the one 
ethod of providing 
amount of protective current fur 


shown in well-established 


The 


cathodic protection 


mished may be checked by inserting a milliammeter in the in 
sulated wire lead 


The galvanic anode can be used on vanous types of instal 


lations. Just when a galvanic anode or 


one with generated 
potential should be used is a problem tor the cathodic 
neer 


engi 
In general, it can be said that tor an isolated structure 
the galvanic anode would favored, but for large con 


ated layout, with a con 


mercial power circuit available, the 
inode supphed with external power may the most desirable 
cathodic protection layout 
the type equipment that can given cathodic protection 
and new designs are being worked out almost daily. large 
number the installations are being made processing plants 
handling farm products or in plants turning out products for 
farm use. Many them are being applied equipment 
ibout the farm home such as furnaces, hot water heaters, 
pumps and the like. One example providing cathodic pro 
tection for ordinary hot water tank 


ising one anode powered by an 


mofor 


magnesium rod 
fastened to a special pipe plug and secured into place. When 
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farms, and in 
| 
ee The source of potential may be generated direct current 
aie ea rectified alternating current, of a galvanic call or Coupling of 
} 1 
wind Ils) drivir small direct-current yvenerators to secure 
a protective power A small rectitier attached to a commercial 
power line is a popular source of energy 
When an element lke agnesi zinc or aluminum 1s 
a Ee placed in water or a damp soil along with steel, for instance 
ice a int i voltmeter connected across them wall show a potential read 
a ing ling | depend upon the met n the palvani 
The reading will depen pon the metals the galva 
lectromot ‘ 
into 
M 
of”. 
: 
if Fig These sketches show the theory of cathodic protection: A, local Qo , 
rrent trom pitted spot corroding pipe B athod protection 
/ 
PJ 
} 
/ 
Vv 
Fig. 2 I trate ished met! f prov ling cathod Fix 4 tor 


not pre vent 


t intended to take the place of painting or other somilar 
tective Coating New installations where cathode protec 
sed should be given a good insulating covering. This 


iting will preatly reduce the required cathodic current 
sever, the miduced protection will take care of the small 


nt areas that are apt to be uncovered trom the begin 


nd wall gradually increase the protection is the covering 

pre ite 
The cost of installing cathodic protection is) low The 
¢ pipeline compames estimate that they save $8 to $10 
r every dollar invested in cathodic protection. The cost of 
anodes and power The cost 


ine inades approximately 40c to $1 per Ib, and 
uce S00 a 


red current iy be estimated at 2 ma per sq ft, one 


er average condition will protect one square foot 


for more than 28 years. If magnesium can 
secured trom crashed bomber wheels or similar sources, the 


t ivy be somewhat lower 
When power 1s applied to the anodes, the cost per kilowatt 
ras practically the only coat that need be considered after 
c tallat is completed, as any scrap steel such as old 
steel rails or long lite carbon units may be used. The voltage 


ied tor such an installation can be determined expert 
enta ny vatiable source of direct current such as an arc 
velder, but as a rough check 20 v and 2 ma per sq tt wall do 


poses The power Cost 1S so low that 


ttle Variation one way or the other makes little difference 

It in d bt as to the efhicrency of an installation, a small 

shed can welded the steel protected 
{th | ince of any corrosion noted. A coating of salts 
roiwmzed iron oxide particles should not be contused with 
! 


| 


aiding the depletion our avatlable rough 


aterial, valuable man power ts being used to build and re 

that which large quantities extra metal 
eing Constantly designed into all types of equipment in order 
pensate tor this tearing-down process, and at the same 


e the output for our farms, factories and power plants is 
reduced y intelligent ethort toward the reduction of corre 
equ ent used tor agricultural operations generally 

avs high in divi id seem that cathodic protection 


isa wide-open teld tor the agricultural engineer 


Heat and Moisture Loss from Swine 


Discussing oisture production by the animals, Mitchell 
and Kelley ( estumated that 25 per cent of the total heat lost 
by the animal is in the torm of latent heat. The present tests 
indicate that this percentage average 
ich water was removed in the ven 
tilating air as was produced in the form of latent heat, a 


considerably higher theure than was anticipated by Miller, 
Ashby and Zeller (10). should noted that large part 
water drunk by the animals was eventually removed 


chamber the ventilating The use bedding, 
nents of drains of gutters, the methods of barn 
cleaning, and the type of waterers used, will certainly atfect the 
amount of free water evaporated, as well as the amount of 


sensible heat lett 


t heating the b 
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Erosion Control Engineering Works 


Louis Goodman 


URSUANT with efforts combat erosion certain Sprinkle chemical and wet down 
airtields and ar inition depots, this paper summarizes 2 Rake in chemical to a depth of 15 to *,1n and wet 
814 months of research «¢ mechanical studies of down. Ot these two methods, the surtace treatment has been 
erosion processes. In these studies additives have been the more effective : 
reduce the detachabilit 1¢ soils when exposed to As a check on the laboratory work, teld slopes have been 
of falling raindrops set up in several sections of the country and observations on 
lating were investigated and these have been very encouraging 
aratus was made for use in the laboratory phi it Introdu n One of the rgent problems in the 
ject. Soil samples taken trom various parts of the — engineering world today exists in teld of soil erosion con 
were treated with a number of ditferent chemical trol. For many years, engineers and other soil conservationists 
applied by ditterent methods, and then subjected to have pted to cope with this costly problem by the fol 
sive actions of artificial rain. Based on these studies lowing methods 
and on results from supplemental observations made on out 1 Use of various soil stabilizers. To date many of these 
door test plots, two practical methods of application were have been shown to be too expensive, temporary in ettective 
evolved ness or detr l to vegetation 
Avs ral | cers at Chicago, Dece: quantities of s il and as costly Also, in many cases, much 
tr the Soil Water divis The work reporte th needed space would be necessarily wasted 
paper was part contract between the Bureau Yard Erection retaining walls. This will prevent soil loss 
ind Docks the Department the Navy and the Ohio State trom the area but not local erosion. The method expensive 
University Research Foundation Because the interest curbing soil ero 
The author, Louis J. GoopMan, assistant protessor of civil eng sion®, the present research study was initiated for the purpose 
neering, Ohio State University, Columt making hydromechanical studies soil erosion and for 
ACKNOWLEDGMENTS: The author, who ts ploring technig ies for controlling the construction of slopes 
his George arge he od Important parts of the over-all objective are as follows 


t 1 nd >) 
and Docks, U.S. Navy, and to the representatives of the research de steep slopes (lon TY), and 1 on 
partment Monsanto Chemical Company for cooperation. Rec Resist leaching and fertility erosion for years. 
nition is also given to William G. Colter and T. Po Craig, researc! was felt that this would atford sufficient time to establish a 
completely vegetal cover 


3 Be conducive to plant lite 


assistar 


Equipment. order study the detaching etfects pro 
a 
signed and Certain factors the equipment used 
into the final design The 
nozzles consists pipe fitted closed circuit form 
ee | a S-foot-square frame, with a garden nozzle fitted at the mid 
point each The tour nozzles emit tine spray which 
onto drip screen. This drip screen made chicken 
' wire which is covered with muslin and has a yarn string 
about long hanging from each depression. The screen 
' 1s suspended by wires approximately one foot below the pipe 
and nozzles. The yarn absorbs the water falls the screen 
and emits drops from the tips onto the sam 
i! 
table and the practice oscillating the screen ensures 
| ' ' 
rainfall treatment all soil samples 
| my : it ‘a | For determining the splash loss of a given soil, splash cups 
were constructed (three such splash cups may seen 
' ' » ! | 
the cone has a opening to permit the insertion of a 
cotton wick and allow for the escape water due the 
fruit jar lid was then soldered the splash cup. The jar 
' 
serves dual purpose: (1) holds water for saturating the 
soil sample via the cotton wick (saturation brings the soil 
standard condition moisture for the test and when used 
A - TREATED 
natural rainstorms will prevent the soil from blowing 
TABLE out the cup between rains), and (2) collects the water 
that seeps down through the soil during the splash test 
woror 
i — he S. Navy controls nearly 4,500,000 acres of land ranging 
RAINFALL APPLICATOR ‘ nm desert to heavily timbered areas. This includes shore instal 


as airheld and ammunitior 


Fig.1 The artificial raintall applicator used in W. D., and Pomerene, W.) H A Rainfall Applicator 
the accompanying paper AGRICULTURAL ENGINEERING (June, 1944) 


reported in 


ity 
AGRICULTUKAL ENGINEERING tor M 
ye — 
} 
| | 
| 
| 


intreate 1 
The treated cr 


maintain 


Soil erosion 
transportation of 
this definition it 

blem 
fetachment of particles ot sot 
done in the way of preventing 
sportation of detached particles on steep cuts and 
uch have no vegetal cover 

Since the principal detaching agent the raindrop, was 
decided run sufficiently large number splash tests 
determine the etfectiveness of polymer additives in reducing 


the splash loss of soils subjected to high erostonal damaget* 


To establish a trend on the use of these additives, graduation 


analyses were run on soil samples treated with 0.2, 0.4 and 


0.6 per cent (by drv weight) of each chemical. The treat 
ment consisted thoroughly mixing the additive into the dry 
soul, Enough water was then supplied to put the additive int 
had been studying on 


solution and the sample was then oven-dried at a moderate 
different) water-solub 


le temperature. The 0.2 per cent concentration gave results com 
wind on, parable the 0.4 and 0.6 per cent concentrations and was 

presentatives for use the preliminary splash tests. 

e poly: terest to note here that the above results, when compared to 

i mechanical analyses on the untreated soil samples, showed 

These matertals are also very that the percentage of soil passing the No. 200 sieve was 

lay suspensions, but also in reduced to one-half 

character of the precipitate, Le, state ot 
{ filterability. It is important that even though 
i 


Following the same manner of treatment used in the 
mechanical analyses, splash cups were prepared with sandy 
are water soluble, when applied to silt sotl containing some clay sizes. The sample, as in all 
succeeding tests, was compacted into the cup in such a fashion 
as to give a density comparable to the “in situ’ density 


as prepare 
r clay suspension either as a powder or trom an 
ure absorbed on the individual clay 


ne 1 ¢ te 


From this test was decided that the additives might prove 
more etfective applied some other method. After many 
splash tests using various methods treating the soil, was 


to leach out of the soul with water 
panying tabulation, the polymer 
mies each of 
properties and varies somewhat in 
{ { The tirst three families are 


ut Ahi th tourt ami mo 
cter while € h tamily ts ore “Sail 


ability to rate the plastic limit and the 


AGKICUL TURAL ENGINEERING for Maré 
: 
til the i ris functioning prog water-holding capacity of the soil. This was shown in a s 
ef W hie eve t re the t} sf cad it quickly ple test in which a mure was made of wate in contain 
rdert tt . t Also, upon if iy. When a very small concentration of any one of the 
test. thre wnt i covered lditives was sprinkled into this siurry, the water was taken 
ceased and the grains the soil formed into ageregat ons 
te t ntrolled t fecreasing or if clumps 
pre the r all of tt The stat ty of the agerevates in water can ke shown in a 
t te tie ed State Univers ty ery simple inner. If soil crumbs which are not stable in 
‘ae % 1 ft t water are treated, and then both treated and untreated crumbs is 
kK ! etet trolled by the size ot the chicker wre placed in a beaker ot water, the 1 mme 
t the i i pole L fratelyv « ntegrate an for a Slurry imb 
{ cter cott it th a no mesh wire produced however, show no such disintegration and their 
t eter This « pares tavorably with shapes indefinitely 
K elocit rovtle the height of tall. S.ne 
‘ hich ppears to give RO per cent terminal 
ist re studies in raindrops, it was 
topt this hemwht as a check on tormer analyses 
| In addition to the development of the 
the second yor proble concerned the finding of 
Ou birch ld show promise reducing splash 
{ st letramental to vegetation. The odds 
tft { in ductive appeared insul run 
evetative cover, whicl t ine! 
\ the treatment in 
‘ ‘ e tor larwe areas 
Monsanto cal Co., whict 
that had remark 
contain 
teri the h 
4 rtiles | exceeding 
thers cert | 
ie the ture of the ett ts 
chat ind Transportatic Us S 
= These souls are principally fine sands, silts, clays, or any combi 
piuture ett tf t « splash s of bot treated and treated s ples of a silty se Start o 


AGRICULTURAL for March 1952 
Family N I il Ill IV 
HYDROPHILIC HYDROPHIL Ie HYDROPHII HYDROPHOBIC 
CRD. 186 CRD.195 CRD-18 CRD 1 
Rate of s 1 water Slowly soluble (acid and salts rap Very slowly soluble Salts rapid j 
Stability to acids Gels slowly (by hydrolysis No chang Immediate precipitation = | ediate J pitatio 
Excess Ca 
a+ +4 Precipitates Precipitates Precipitates I pitates 
Particle size Coarse (salts fine) Fine Fine Fine 
Effect of formaldehyde None None Gels with HCHO None 
CRD-186, calcum carboxylate polymer; CRD-289, the sodium salt ot hydrolyzed polyacry trifle, CRD-198 and CRD.1 me type ay CRD. 186 
(Through the courtesy of the Monsanto Chemical Cx 
decided eliminate all except the two referred the TABLE SPLASH ANALYSIS 
ginning of this report In later laboratory tests, chemical All soil passing a No. 14 screen; rainfall intensity, 6 15/16 iph; duration 
treatment soil these two methods reduced splash loss 
as much as fifteen times. Per cent 
Data and results typical splash test using additives Jar Mate Tare Splash 
vestigated was highly plastic clay containing some silt and 
reducing the splash loss ten the other hand, CRD 
189 when raked the soil gave very poor results. CRD-186 
when raked in. The standard sand used was adopted 
series photographs was taken illustrate Rake-in treatment additive dry wt.) 
fects rainfall duration splash loss both untreated and 136.0 
treated samples of a silty soil. Three photographs (Fig. 2) Pa ( 127.4 
limit, and the permeability various soil samples are cur 


rently being investigated. the basis inconclusive data 
this writing the additives, group, tend increase the 
plasticity limits and the permeability. CRD-186 (in family 
noticeably effective increasing the permeability 

Laboratory tests model slopes varying degree, using 
both untreated and treated soil samples, have been carried out 
under rainfall applications high intensity. hoped that 
further work along these lines may done the future 
Based splash analyses from the model slopes and from the 
splash cups, attempt being made arrive mathe 
matical relationship between the energy raindrops and the 
detachability soil particles 


Freld Slopes 


Test plots have been established 
sections the country obtain field correlations with the 


laboratory results. the U.S. Naval Ammunition Depot, 

D Soil Er St — Par Il AGRICUL TIURA 
Enc P RING Ma i 


A control 
treatn 


untreated } 


Right 


highly 


slope 
several 


A slope treated with 


(surtace ent atter erosive rainstorms 


long have been selected for testing the polymers 

Results have been very encouraging this area 
shows control (untreated) slope and 
treated with CRD-189 (surface treatment) after several high 
The control slope was severely eroded 
whereas the treated These 
slopes, which are are located highway section 
s, Ohto 


{the Blendon Woods Metropolitan Park area, Columbu 


erosive rainstorms 


slope shows no sign of erosion 


SUMMARY 
group chemicals have been listed which have per 
forn However, been 


CRD.-189, the most ettective when applied as a surface treat 


ed satisfactorily has 


ment, is not effective when raked in the soil. This may be 
due to the fact that it produces a bulking effect, causing much 
splash loss 

2 From data obtained on most soils investigated in the 
held, CRD-189 with surtace treatments seems most effective 


3 Two practical methods of applying the chemicals to 
soil plots have been determined: (a) sprinkle evenly 
face and (b) rake approximately depth. 
both methods wet down thoroughly but avoid runott 

Low weight concentrations the chemical are extreme 
ly etfective in reducing splash loss. Recommended concentra 
trons as of this writing are as follows: (a) 14 1 Ib per 100 
for the surface treatment; (b) per 100 
tor the rake-in treatment 

S The polymer add at economical concentrations ¢ 


additives 
not inhibit the growth of vegetation 


This substantiated 
developments at the test slopes established at Earle, N. J 
ind elsewhere 

6 Based on the n 


any splash tests run to this date, it ap 
pears that there 1s a possibility of eventually setting up a 
chart to tell the 


soil and slope 


amounts of additives to use on each different 


7 It appears that the chemicals may also prove extremely 
dust controllers 

8 Since silty soils are susceptible to frost heave and be 
cause the additives bond the fine-grained particles into larger 
aggregates, seems advisable study the effects these 
additives controlling frost action 

Cut and fill sections will tolerate steeper slopes when 
treated with these chemicals 
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pr the te Srates is 
ul Calit 1, Ark 5 Texas a 
i were ted t 
cut ish crop 
rd fourt 
per t the s! 
‘ ere s es er cent of the Calitor i 
wit production ot OOO cwt in i 
per cent of its seed mee and 30 per cent of the mull 
the far Texas produced 10,878,300 cwt in 1950 
er rage practiua entire isiana pr 
(nn vt ] 0 tor ‘ ( per cent of its seed 
per ce { the lir ri n the tar Arkansas 
a t 1 store Ipprosar itely 25 per cent 
! sidespread use of the combine and rice 
e rice was cut with | fers, shocked until cured 
sacked. It the market was satistactory, the rice 


but it a farmer preterred to keep his rice tor tuture 


tt rice WAS a matter.of taking at to a com 
ret eoor stonmny atin his own warehouse. There 
¢ Storage for sack mee. The shitt tr binder to con 
t rler is it was a sta ernight cha 
‘ related problems such as dry ind bulk stor 
t re r le r ¢ stepcl iren t the combine 
st { t that the percentages of roe under loan 
hase apreement we 1 have been much larger tt 
rage tacilities had been available on the tart The 
the far ind whether the tarmer landowner 


tound to be a mayor consider n the question of 
are mostly large 


e structures. Up 


rage The Calitornia opera 


h Storage im « 


mers stored for 
short time, one day one week bulk, then sacked 
tored an tlat storage The recent destruction of the largest 


sacks on the Pacine Coast, war demands for sacks, 


irked increase in sack prices is Causing many Cali 


rmers to become interested in the 1000 to 3200-bu 
steel bins At the other extreme, in Loutsiana 
roe tarmers, 69 per cent have SO acres or less in 


& per cent have over LOO acres in rice, and of this 
1S tarms have over LOOO acres in rice 


iverage capacity of the Caltornia concrete bin is 


toot which there are 72 plants in the state. Texas has 
ind sack storage units as listed by PMA, with none 
liste is be on the tart Fhe Texas commercial 
capac is listed as close t 000,000 bbl, with public 
presenti 185.500 bbl, but only 686,000 bbl of this 
ive ler ial elevator storage suited to the needs 
ty handlers of rough rice reduces this latter by 
bbl Thus only 492,000 bbl of public bulk storage, 
per cent ot the Texas 1950 crop, is available to han 
verage growers crop in bulk. Formerly the Texas 
S sacke is threshed, but today practically all Texas 
America 
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Bulk Drying and Storage Rice the Farm 


Member ASAE 


nce is combined. Sacking is no longer part of the production 
phase, but lack of bulk-storage facilities torces most of the 
producers to sack any rough mice they wish to hold. The most 
serious need in Texas would seem to be to increase the bulk 
Storaye space so as to allow the present driers to empty their 
working bins readily, to prevent slowdowns and shutdowns 
ind to get more mee dred with present driers 


The situation in the other three states will no doubt paral 
el that of Louisiana where 40 per cent of the crop in 1950 
was harvested in two weeks and the present drier and bulk 
Storage facilities are not adequate to handle this volume of 
rice short This overcrowding facil 
ities has resulted in depressing the price of rice and and lower 
ing the mulling quality of the grain. The lack of sufficient 
farm drying and storage in Louisiana for both the 1949 and 
1950 crops resulted in many sales of freshly combined rice at 
$1.00 and $3.50 per barrel under the market price for that 
day. Spreading the harvest season by planting at different 


dates and using good varieties that mature at ditferent dates 


are each good stopgap measures. Factors tending minimize 
the spread are the rainy season, and the fact that certain 
neties have much better combining and drying characteristics 
than others, are more demand and bring higher market 
price. The miller or elevator man who bought at a depressed 
price per barrel may have been gouging the farmer, 
yet the other hand, with elevator already filled 
ost overflowing, was taking risk adding more rice 
that must partially dried the next few hours. For 
small farmer, the other hand, who only has yield 500 
bu) depression $1.00 per barrel would wipe out 
most his profit, and $3.50 per barrel would disastrous 
Some form storage hold the rice condition 
until can dried, and thus utilize the present drier capa 
city over longer period time, the aim several com 
mercial and technical people well farmers 


The storage rice and keeping prime condition has 
been problem due the warm climate and high 
the southern states. Commercial warehouses and 
mills in each of the four states have a practice of turning the 
rice every days. The moving the rice from one 
bin another provides certain amount aeration. some 
installations the rice passed through the drier (with the 
heat turned off) give additional aeration. large 
elevators equipped with adequate aeration systems are finding 
perhaps not all 

Where rice is combined and stored on the farm, the farmer 
through necessity will have own his drier transport the 
commercial drier and have before storing. 
the farm storage has some form of aeration system and a care 
ful check is kept of the temperature of the rice, mortsture 
content, and insects, there should deterioration 
the rice. Farmers having aeration systems have 
found that there are lot factors considered using 
such system. foolproof formula has yet been worked 
out tor an aeration system 


storage commercial and cooperative 
tried between the ditferent states, California re 
$2.25 per ton for sack rice and $2.75 per ton for bulk 
rice; Texas $4.32 $4.94 per ton for sack storage plus 
and loading out charge; $4.30 $4.90 per 
ton for sack and $2.60 $3.10 for bulk rice. Arkansas 
the only report was tor rather large « ntities of CCC rice 
with rates being negotiated for each warehouse. In each state 
the charge for storage only could be broken down somewhat 
follows: $1.85 per ton for the $1.23 per ton 
tor the second month, $0.74 per ton for the third month, 
$0.50 per ton for the fourth month and added charge for 
the balance of the vear. One (Continued on t 160) 
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Get the roller chain that gives you 
SHOT-PEENED rollers... 


Thousands of tiny steel balls ham- 
metal cold work” each 
pay off in extra fatigue life 

bility withstand shock 


look for the darkened rollers! 


Link-Belt Precision Steel Roller Chain. Two them— 


shot-peened rollers and Lock-type Bushings—are shown 


are sound reasons for the universal acceptance 


here 

include rigid material selection and 
controlled heat treating—your assurance absolute uni- 
formity with weak members 

Whether it's for drive conveyor service, you can get 
the best roller chain from the complete Link-Belt line— 
single and multiple widths, through 3”, and double 
pitch, through 3”. Next time you need roller chain, call 
the Link-Belt office near you. 


PRECISION STEEL ROLLER CHAIN 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
lanta, Houston 1, Minneapolis §, San Francisco 24, Los Angeles 334, Seattle 
4, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and 
Distributors in Principal Cities ‘ 
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te, No partial bearing here - 
—bushing fils securely. 


Lock-type Bushings increase ability 
withstand shock loads 


A special manufacturing process securely locks the inside side- 


I 
bars on the bushing, preven lateral movement of the 


sidebars ating a cor n cause of stiff chains. This 
Link-Belr lopment is applied on roller chains through 
2 pitch pit h roller chains through 2” I itch 


Bulk Drying and Data 
age Rice 


Louistana cooperative in 1950 Depth ir Per cent 
in storage to four months and 
added charge tor the bal 

pacity, and concrete 
capacity, each owner 
was allowed to keep his rice bottor 
separate and obtain rate day 


tween $2.60 and $3.10 per ton 
for the season, if his bin was tilled to Capacity 


ilated in Louisiana with the 1949 and 


Research data acc 
1950 crop shows that rice containing more than per 


cent moisture cannot be safely stored. Periodic inspection and 


furmgation wall control insects for storage of mine or ten 
month periods and perhaps longer. No appreciable difference 
can be noted at this time as to the type of material of which 
the bin is manufactured and its etfect upon the keeping quality 
of the nce. It is planned to hold several lots of rice of 500 and 
1000 bins made from bolted galvanized 
Rice has 


{, and concrete staves tor up to two years 
is in excellent condition, 


now been in these bins for 8 mo and 


with weekly mspections and monthly tests being made 
made 
i vlass-lined bin that can be hermetically sealed, and in two 


Studies temporary storage undried rice were 
iron bins which aeration system had 
with a moisture content 
per cent direct from the combine, was stored 
the glass-lined bin 10, 1949. Temperature 
readings points the bin were recorded datly June 
12, 1950 ss-lined bin was again filled with bbl 
Zenith with content 19.3 per cent direct 
from the combine October 1950, and was opened 

ember 1950. The did not heat critical point 
being highest) during the storage either lot; how 
the air space above the grain. The carbon dioxide content of 
the increased rapidly during the first after the bin 


heen installed. Rexoro rice, 260 bbl, 


was sealed (Table 1). The bin was not equipped tor taking 
TABI! Data Show Carbon Diox ( t the Aur the 
I Kin I Stor t Rue tror Crog 
i Time Loca and per cent carbon d 
‘ 4 
af — 
ur 240° 17 
1 an All above scales of 21.5 per cent 
CO,t Locatior 
Bottom of barrel, 4 in from side 
Bottom of barrel, center 
Middle of barrel, center 
Air above rice 
pened at 48am to finish filling bi 
carbon dioxide samples the first year. The aerobic organisms 


present, tree fatty acids, and milling quality are shown in 
Tables and and will passed over here except 
say that the free tatty acids the bran are per cent 
higher than normally found treshly milled bran from 
sound rough objectionable odor was noticed each 
time the bin was opened, but this odor was more pronounced 
after the long period storage, and indications are that the 
oder can be removed. Germination of the rice was very low 


Moustur 


Rice Stored 
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pH, Microtiological and Germination on 1949 Crop (Rexoro Rough 
Months Sealed Glass-Lined Bin 
Acrobic organisms® 
Viable yeast 
Viable and yveast-like Organisms Per cent seed 


bacteria organisms «rowing under germinating 


pH pereg Molds per anaerobiosis® 14 days 
x 1 x 10 x 10 
1,070 600 thousands ) 
ti $,20 2,245 10 thousands ) 
44 Ss 10 0 
2 10 2 
2 12 10 70 ) 
¢ 18 1 2 


after storage both lots. The milling quality and grade was 
not altered for the short storage and only slightly the long 


TABLE 3 
Moisture 


Data Showing Percentages of Free Fatty Acids, Lipides, 
and Nitrogen in the Bran of 1949 Crop (Rexoro Rough Rice 
Stored 7 Months in a Sealed Glass-Lined Bin and 

Dried in a Commercial Drier*) 


Free fatty acids, Lipides, Moisture, Nitrogen, 


Sample per cent per cent per cent per cent 
A 9.26 24.39 10.29 2.46 
Bb 9.24 24.35 10.27 2.48 


*Analyses made August 15 by analytical and physical chemistry divi 
ston, SRRI 
Note: The tree tatty acids in the bran are 6 to 7 per cent higher 


than is normally found in freshiy milled bran from sound rough nice 


storage. However, the first year the buyers were afraid the 
slightly sour odor 

Part the second lot rice after being dried the LSU- 
type Continuous drier was returned the glass-lined bin and 
sealed for further study. The rice the bin appar- 
ently the same condition sealed. capable 
handling the daily capacity combines the rice crop 


several cooperating farmers, proven success. 


TABLE 4. Data Showing Milling Quality, Fat Acidity Value, Germ: 
nation, and Grade of 1949 Crop Rice Stored in Glass-Lined Bin 
Air dried Air dried as Entire lot 
Tests onginal taken from bin s milled 
composite) (composite) 
81-111 66-111 
Fat acidity value 13 64 = 
Germination 18.5% 
Grade 1 Sample* 
*Sample grade on account of sour odor 


Most operators and authorities are not too close agree- 
ment the maximum dry air temperature use for best 
milling quality. The upper safe limit probably for 
the dry air temperature. The rice grain should not heated 
above for maximum milling quality and some incom 
plete tests have tended indicate better milling where the 
rice grain was not heated above 105 The proper air tem- 
peratures use are governed certain extent the variety; 
moisture content at harvest, air temperatures and relative 
Probably the best guide use connection with 
drying “Recommended Drying Air Temperatures for Dry- 
ing Rough Rice Rice Smith, rice super- 
visor, Production and Marketing Administration, USDA, New 
La. condensed recommendation from this publi- 
cation-is follows 


Safe drying temperature (F) when 
rice moisture content is 


Atmospheric conditions Less than More than 

16.1 per cent 18.8 per cent 
Temp, 6 )F, RH, 30-50 per cent 101-104 116-119 
Temp, 60-70 F, R1H., above 85 per cent 105-108 121-123 
Temp, 90-99 F; R.H. 50-60 per cent 108-112 123-127 
Temp, 90-99 F, R.H., above 85 per cent 1134-118 128-133 

Cont-nued on page 162) 
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EATON 


’ 


the chi face 


oad-carrying 


capacity 
and longer life 


meet the exacting requirements today’s farm 
tractor engines, Eaton has developed special foundry 
facilities produce chilled-face tappets with essential 
hardness and wear-resistant characteristics. Eaton 
offers volume-produced, volume-priced tappets capable 
carrying excessively high loads. From the ladle 
final inspection, the wear-resistant hardness the face 
and the over-all quality Eaton tappets are guarded 
precise metallurgical control. 

You can utilize Eaton’s long experience this field 
giving our engineers opportunity work with 
yours the early stages design. 


MANUFACTURING COMPANY 


CLEVELAND, OHIO 


SAGINAW DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 


PRODUCTS: Sodium Cooled, Poppet, and Free Valves Tappets Hydraulic Valve Lifters Valve Seat Jet 
Engine Parts Rotor Pumps Motor Truck Axles Permanent Mold Gray Castings Heater-Defroster Snap Rings 
Springtites Spring Washers Cold Drawn Leaf and Coil Springs Drives, Brakes, Dynamometers 
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SETTLED.. 


During the past fifty-five years have watched 
many ambitious and enterprising manufacturers 
endeavor copy the very extensive Oberdorfer 
line bronze rotary gear pumps present the 
world with their substitute. 

was not our business notify these gentlemen 
that would financial suicide try duplicate 
the combination quality and price long asso- 
ciated with the name Oberdorfer thruout the 
world. History amply littered with the evidence. 

There are available today many spray pumps 
more intricately designed, more delicately con- 
structed and more costly purchase and operate 
the field. 

Why gild the lily! Demand 
trouble free corrosive resistant bronze gear pump 
that accurately meters your spray formulations, 
positively, efficiently and lowest cost per acre. 


BUY, 


Agricultural Pump Div., Oberdorfer Foundries, Inc. 
1423 Thompson Rd., Syracuse, 


Bulk Drying and Storage Rice 


MOISTURE CONTENT 


oh 2 8 
Days 
BIN NO S—— BIN NO4---- 
RELATIVE HUMIDITYO—e 
Fig 1 Average moisture content of rice and humidity as recorded daily 


Now standards for grading rough and machines for 
minimizing human errors hulling and milling far pos 
sible have been developed and will adopted the govern- 

ent official standard July 1951. These standards 
and machines should enable the farmer and each 
arrive truer value for each lot rice 

Drying rice bins aeration with both atmospheric 
and heated air has been practiced with varying success for 
several years. Quite few these installations have failed 
and are longer use for rice. good many and 
1000-bu galvanized iron bins have been sold Arkansas and 
few the past two years for drying and stor 
age of rice and soybeans. Drying and storage tests in 500 and 
1000-bu galvanized iron bins was started with 
the 1950 crop. Two lots undried Zenith rice with 
initial contents 19.2 per cent and 22.5 per cent 
were successfully drawing air down through the rice 
the bins 

shown Fig. the rice was aerated for period 
days and tests made determine grade, milling quality, fatty 
acids, and germination. However, should noted that there 
were several days abnormally low relative humidity and the 
entire days were very dry with rain fog. The 43-yr 
average relative humidity for the Louisiana rice area during 
November per cent. The rice was removed from the 
bins and second lot Zenith rice with moisture contents 
per cent was put the bins. Relative humidities were 
slightly higher during the second test, but well below the aver- 
age tor and rain fell during this test. The rice 
was aerated for days when the fans were stopped. This 
rice still storage and good condition. 

Two lots per cent moisture were placed 
deep two 1000-bu bins and dried forcing heated air 
through the rice. portable gasoline engine driven fan 
was used this test. The air was pulled over the engine and 
raised above the surrounding air. This test was run 
during the same shown above with abnor- 
mally low relative humidity. The unit was operated for 


days using 0.708 gal of gasoline (Continued on page 164) 
six 
FEET sf 
~y, = 
FIVE 
FEET 
Four 
w 15 atin 
THREE 20 
3 
Two 20 


7688 ww 13 


Fig 2 Moisture content of rice recorded daily at different levels in bin 
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REYNO 


Lowisville Kentucky 
The Importance Expanding Aluminum 
Production the Maintenance and 
Plant 


Development the American 


hat 3 to 4 million farm 
addition, 


atively estimated 


eed re-roofing 
uired f 


country 


this 
or the Farm Plant 
and much the 


will 
will req 


supply this 


roofing and siding 
and new replacement will 
eliminated maintenance cos 
livestock and poultry, will defin 


structure 
new puilding 
necessary to 


worlds 


pairing 
postponed 


used for this 
indefinitely 
particularly from 
itely 


num is now 
For example, 


the use alumi 


fitable operation. 
radiant heat 


to im- 


farming, 


some type 
sential pro 


considered es 


Texas poultry 


ove proiler weig 


their flocks 
stimulate 


production. 


ht gain, and to 


military requirements for aluminum must come 
first. But meet these important farm needs one 
the major goals today's production expansion. The chart 

achieved and in course 


s the progress 


REYNOLDS FARM INSTITUTE 


[ 


pRoouct ESTIMATED (CAPACITY 
UNDER CONSTRUCTION: | « 


The expandin i 
primary alumi 
pter the years Metals Company 
growth. 
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Dependable performance for 


spr 


with 


It's important crop spraying get 


coverage of the croft That calls tor reliable 
equipment the Aero Master which 


power trom the 


accessory pear DON to the pump 


which delivers the 


insecticide to the spray 
nozzles beneath the wing 
Service, manufacturers the 
Aero Mist Spray System Your shafts have 
never —even though they already given 
is thousands of hours of froahle free service 
Consider STOW flexible for your next 
Power Control application 
Our engineering department wall be happy to 
work with you No obligation, of course 


Write today f your tree copy 


Bulletin 515 


plere 


containing com 


data on STOW 


gineering 
flexible shaftung 


See us in SWEETS CATALOG 


barrel 
ry 


the bottom 4 ft im 
electrically 


per 
to overd 
foot dry 
trolled f 
fresh con 


was necessary 
order get the fifth and sixth 
driven fan and thermostatically con 
heat exchanger arrived too late to be used on 
rice and 1s not reported The one year's 


bined here 


data from the above tests indicates the definite possibilities of 
developing on-the-farm drying and storage units. Expanded 
tests are to be made in Louisiana with the 1951 crop 
REFERENCES 

Kramer, Harold A. Drying Combined Rice A report prepared un 
jer the Research and Marketing Act of 1946, USDA (BPISAE) (July, 
1948 

Sorenson, | Wo Rice Drying Studies Cor ted by Texas Agricul 
tural Experiment Station. Mimeograph report, 1949 


Rice in Sacks. 1138 Progress Report, Texas Agricultural Experiment 
Station (November, 1948) 

Coonrod, G, Walker, Ro and Barr, Harold Rice Drying 
and Storage Experiments at LSU) Rice Experiment Station, Mumeograph 
Report (1950) 

Coonrod, 1 G., Walker, Ro K., Barr, Harold T., Sonnier, Earl A., 
and Smith, © FE. Storing and Drying Rough Rice in Gulf Coast Area 


Report made to PMA in Washington (March, 1951) 


ot Louisiana 


Gile, Buetord M, and Quinn, Olin B) Cooperative Rice Marketing 
im Loutsiana Rural Economist, vol. 13, no. 2, pp. 2, and 
6 (May, 1951) 

Research Conference on Processing and Utilizing of Rice at the 
Southern Regional Research Laboratory, New Orleans, La. (March, 
190s 


Smith, Recor 


imended Drying Att Temperatures tor Drying 
Rough Rice in Rice Drvers 


Mimeo Pamphlet, PMA, USDA (1944) 


NEWS FROM ADVERTISERS 
New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


New Departure Ball Bearings or 


H 
Disc Implements’ 1s a new booklet featuring examples of cur 


NEW DEPARTURE 
Ball Bearings 
Disc IMPLEMENTS 


Cover of New Departure Booklet 


disk harrow and disk-tiller mountings. The 
as well suited to the radial and thrust-load charac- 
simplihed, low-cost mounting. The 
but while the supply lasts copies will be furnished on 
disk-tillage equipment and to teachers of farm 
Requests may be addressed to New Departure, Divi 
Bristol, Conn 


plows, and one-way plow 


designs are indicated 
teristics of the ball bearing and to 
edition is Limited, 
request to designers of 
equipment design 


ston General Motors Corp, 
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Bulk Drying and Storage 
s shown in anial 
| ross section supplemented by a halftone « gina 
pplication. There are twelve of these examples, cov 
| briet text « APpi ie rie ters: single and 
| ind two bearing mountings tor hick 
two 


Ask for G-E Motors 


and Control 


BARN CLEANER SAVES 
MAN-HOURS PER DAY! 
al 
hon 


ome 


ued, “wit 


“Barn cleaning 


used to be 
ivs Mr 


-hour 
ustra, 


ar 


rn cleaner 
>in 20 minut 
1 ol over 
urs a day. 
Considered Essentia 


imitation pra 
For Any Shape Barn 
leaners run quietly 


cl 
din | 


tices 


n be 


Like 


ind ca 
shape 


An electric pump makes it possible to save 
crops from damage during dry spells. Whether 
for truck crops, pasture, or just home gardens, 
supplemental irrigation pays off. 


RAIN SIGHT? THE 


ELECTRIC 


Y U4, ss WH 


MORE POWER TO THE AMERICAN FARMER through more electricity on the farm 


Ask for G-E Motors 
and Control 
on oll Electrified 


| 

Farm Equipment 
you buy! 


New method brooding 


RADIANT HEAT REDUCES CHICK LOSSES! 


cuts mortality, produces 


faster-feathering chicks for broiler grower 


From 100 to 125 chicks per lamp can be brooded with a G-E infrared lamp brooder like this one, 
depending on geographical location, season, and house construction. 


Dave Roa » starts 1200 to 1500 
CAG \ ! tal l 
1 \ N. ¥ ‘ ol many 
t it it 
lit G-} 
OV 4,-} i 
t ‘ 
Mor 
OV M KX 1 chu 
ither faster, and | ippetite 
that produce laster growt 
Use Either Both 
When used alone, either therr tat- 
ically controlled imira ‘ t 
cable (in i 
te ture 
MAKE THEIR OWN! 
Even in areas of high annual rainfall 
1 ers at t “ma 
rain pays big divi Whiet 
new for treld 
i the it t ly 
] 1 im} i ! 
‘ I t that rt 
l l cost se you ¢ t beat 
‘ trically driven pumps 
Stand Under Hard Use 
These pumps, available in many dif- 
t edly built to stand up under | 1 
Jack Harris i t ( has a 
2-hp G-E mot yon his 830 
acre ranch ar ¢ I is, that] 
xiven months of re e service with 
little attention othe than routine 
maintenance. When a farmer buys a 
pump he wants a drive he can trust. 


[That's why so many farmers prefer G-E 
pump drives. For more data. check “Irri- 
gation the 


coupon 


} and ¢ t ts. In northern stat 
1 lot ort OOO 
tre t t ition 
G-E 1 ! t ‘ nd t rm 
1 ! n ‘ ine Ob time 
and labor. For more intormation, check 


The use of infrared brooders in combination 

with automatic feeders ond waterers makes 

it possible for one man to take care of at 
least 40,000 chicks of the same age 


General Electric Company 
Section 671-20E, Schenectady 5, N. Y 


| would like additional information on the 
following equipment 


Radiant Hect Brooders Barn Cleaner 
Irrigation Pump 


NAME 


ADDRESS 


city 


STATE 


— 
| 
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1en to be essential pieces of 
or te the time to 
talle — 
1 sou the market todas 
Mr. Kooistra’s barn « i t today, 
( leaner is equipped | 
( ral klectric motor at 1 
minty and tot ite) with 
arn Cleat rom details, check 
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Suggestions for Improving ASAE Meetings 


met 


soil physicists, chemists, 
ver one of these specialists, 
nowledge but also tor his 
meeting, he been well 


this sort 


recent years for many of our 
presented by other than the men who actu 


being reported. Such presentations have lacked 


hat would have been given them it presented by the men who 


© work 


However, in the case of broad helds of work ¢ 


rk over extended periods of time are presented Mocs 


nents 


m¢ 


or others might well be called upon to make the 


re good will come out ot a program through 


prearranged discussion material planned jointly by the speakers and the 
presiding chairmen. One or more “planted” questions will often break 
the we and get discussion started 


Another shortc 


ming of many ot our ASAE meetings 1s the rather 


presentation of material, Following are some of the varying 


les of this, 


WISCONSIN-Powered 
John Bean Sprayer 


Preventing weight loss and keeping up livestock health calls 
for controlling flies and grubs. It's handled here by a 
sprayer, built by John Bean Division, Food Machinery and 
Chemical Corporation, powered Wisconsin Heavy-Duty 
Air-Cooled Engine. 


FIT THE 
MACHINE 


In offering professional guidance when engine power 
is under consideration, you can't recommend 
better units than Wisconsin Engines . . . first 
choice among builders and users in the farm 
field, 3 to 30 hp. For example, fool-proof 
air-cooling during hottest summers and cold- 
est winters contribute to their all-around 
excellence. So do tapered roller bearings at 
both ends of the engine crankshaft . . . 
permitting either direct connection, chain or 
belt drive on the shaft. Equally important, 


3 10 6 hp. models 


are positive lubrication reducing mainte- 
nance, plus a magneto with impulse coupling 
for fastest all-weather starting and smooth 
running. Mounting on OUTSIDE, magneto is 
quickly serviced or replaced. 


Write for complete specifications covering all 
4-cycle, single-cylinder, 2-cylinder and 


7 to 13 hp. models V-type 4-cylinder models, 3 to 30 hp. 


15 to 30 hp. models. 


CORPORATION 


along with suggestions tor improvement 


a) There ts a tendency to attempt to include 
too much data and irrelevant detail which 
submerges the in portant objectives of a 
paper. We believe that papers before our 
Society meetings should cover only basic 
causes, methods, and results, the detail be 
ing lett tor study and review when the 
paper is published 
The effectiveness of many papers is lost by 
bering read The Southeast Section, for 
example, on several occasions has specific 
ally requested speakers on its programs 
not to read their papers. The result has 
usually been most successful 
Much of the visual aid material has been 

her interior Too much material on a 
slide, line weimhts too light for projection 
distance, slide proportions that fail to 
make tull use of screen area, etc. Most of the 
poor results obtained is probably due to not 
knowing how to prepare slide copy. Ea 
cellent instructions are available in two 
publications as tollows: “Guide for the 
Preparation of Slides and the Use of Pro 
jection Equipment,” H. E. Meyers, Journal 
ot Agronomy Society of America, 40:1141 
1142, and Soil Science Society of America, 
Proc. 14.576-577, and “Preparation of Ef- 
fective Lantern Slides,” L. S. Bonnell, 
1949, Chem and Eng. News 27: No. 37, 
2600-2606. A third reference is “The 
Preparation and Use of Visual Aids” by 
Kenneth B. Haas and Harry A. Packer, 
Prentice-Hall, New York, 
1948. have found these references 
most helptul in preparing effective slide 
material and believe it would be worth 
while for agricultural engineers to provide 
themselves with similar helpful material 
in the preparation of meeting papers 
The public address systems now use 
not permit speakers freedom of movement 
without losing contact with their audience 
We would therefore suggest that a high- 
quality lapel microphone be made avail 
able for our meeting programs The some 
what transient attendance in some of our 
ASAE meeting sessions make a good 
audio-presentation an absolute necessity 

The foregoing comments are not to be taken 
as criticisms, but rather as constructive sugges- 
tions to assist in the continued improvement of 

ASAF meeting programs. We also think it 

would be helpful if a small, carefully selected 

mmittee were picked to work with recognized 
the feld of speech and visual aid 
order to develop suitable material that 
be made availa » speakers and which 
assist them in preparing and presenting 
tive papers 
T. W. EpMINSTER 
V. H. Baker 
WALKER 
M. STANLEY 
I 


F. CHARITY 
iltural engineering staff members 
a Polytechnic Institute, Blacksburg 


AGRICULTURAL ENGINEERING for March 1952 


electrical engineers, etc required) Whene 
iretully selected not only for his technical 
AE ome ers a) who are 4 \ prese has addressed a ety 
receive We beleve the Society should continue to encourage 
‘ ‘ ‘ who accept assignt é There | tet 
ty of pre tat of papers, good and bad. The 
t centered as the meeting in Chicago, it applied as well t 
other national and section meetings The following ideas and 
q Wi 
our meetings and are offered tor what they may worth all 
4 
é 
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When Mr. Borop was the market for new barn, 
realized the value obstruction-free interior. 
didn’t want any posts pillars clutter his 
floor space. Read Mr. actual, signed statement: 

are very pleased with our steel building. One 
end measures and has cow stanchions, one 
horse stall and two maternity pens. The other end 
(32 48) holds tons baled hay. 

“The heavy steel frame does away with the need 
for trusses posts. makes this building handy for 
storing hay well farm equipment when the hay 
removed. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND . 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


You get more for your you 


UNITED STATES STEEL COMPANY, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


“The livestock are comfortable winter and sum- 
mer. The heavy galvanized steel covering gives 

maximum fire-safety, low upkeep, neat appearance 
and long life. expect these things pay dividends 
for many 

Remember that Mr. Borop made this statement 
after his steel building had been service good 
paid hard cash for it. 

Thousands other farmers feel just like Mr. Borop. 
They know that no matter what kind of building 
material you consider, get more for your money 
when you build with steel. 


~~~ SEND THE COUPON FOR FURTHER INFORMATION ~— 


Agricultural Extension Bureau, United States Steel Company 
Room 4357, 525 William Penn Place, Pittsburgh 30, Pa 


Please send me free literature about steel farm buildings Building 


will be used for 


Approximate size or capacity 

Send information to 

Name 

Address 

County State 


United States Steel Company is a steel producer, not a steel building 


therefore 
turers } who fabricate te steel buik lings for farm use. 


fabricator. Your request 


will be sent to building manufac. 


| 


steel building frame 
says CHARLES BOROP, R.R. No. Princeton, Illinois 
ror 
i 
Galvanized Steel for Farm Buildings 
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plicants for Membership 


he peraor sted telow have applied . 
admission to memberst for transfer of Mite ¢ M Star Har 


Canada 
| PANKOWSKI, W —Stress analyser, Case 
Purrcar, Arcure G—Student, Virginia Pols 
I Inst., Blacksburg, Va 
ScHort, F—Mer, Hay machine sales, 
Agricultural Spray Accessories 
gricu p y SarrH, Donarp ner t Flow ¢ 
Jacksonvill 
Spatt CHaries D—The Lond Machinery 
sees Spr MAN, Roy M—Chiet ener, Durkee Atwor 
| 5 Minneapolis, Mint 


sal fiv., Farm Journal, New York, N.Y 


VINCENT, JoHN R—Azgr. ener, divs of agr 

SINGLE SWIVEL ADAPTER 

Whitt, Reoinatp S—Desizgn engr Hilhe 

For spraying any angle from 

boom ends. (Both 
male 14” connection.) TRANSFER 
Denniston, WiiitamMm —Design ener, eng 


; 
lept., John Deere Harvester Wks, East Mo 


AND SINGLE Len, Drew, L. O—Assoc prot. of agr. eng, Un | 


versity of Georgia, Athens, Ga. ( Associate 


D. O H—Sales engr, French & 
have same ease of adjustment and ee ee Hecht, Davenport, lowa. (Associate Member 
spraying convenience as double and to Member) 
able with either FS (flat spray) or 


(cone spray) nozzle tips. DELAVAN 


nches. Indexed. Little, Brown and Co (44 
connects directly tubing without Beacon Boston Mass.) $4.50 
other fittings. Available for and 
copper tubing. Fits any stand- 
ard nozzle with 
CAPACITY threads. Permits use drop ex- 
LINE STRAINER NOZZLE also available. Can 


used with either nozzle 


LOCANUT 


thor writes from a background ot 


screntif training, service in the Institute of 
Nutrition, University of Brazil, and experi 
rman of the Executive Council, 
ilture Organization of | the 


He develops two related and 


7%” long. diameter for tips generally popular that 
many types of installations. Avail- mass hun tw irds of the world’s 
able with 80-mesh metal All DELAVAN accessories made population rather than 
screen Designed for minimum re- of heavy bress construction. natural phenomenc and (2) that this hunger 
and male pipe mistic ahout tor 


thread end connections; may 
screwed directly into hose line by 
using standard female hose coup- 
lings and eliminating end caps. 


Write for No. 


nee possibility, and recox 
er standards of prod 
Yortant tactor in its rea 
The taboo of hunger, 
nger in the new world 
inger in the dark 
continent, starving Europe, the advance against 
huneer, and geography of abundance 


tive 
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these applicants. s i write the Secretar 
erctions and if fidential statements furniat Kr I Milw 
( For lor Ay Georg Mon N, N.—Gra te st I rit 
O Dwyer, Patkick S—Agr. editor, Free Pres 
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a 
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WORLD’S LARGEST PRODUCER 
SLEEVE BEARINGS 
AND BUSHINGS 


Our Design Engineers 
are your service 


THE CLEVELAND GRAPHITE BRONZE COMPANY 
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SALES OFFICES CLEVELAND, DETROIT, NEWYORK AND CHICAGO 
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= 
+ 
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at witing tor 40-¥ hook -uf f drier 
wire t electricity lost in wires Farm Trailers. Wag 
wit mpa load center distribution, strong, DJ. Cooper i 
for tor? | in 1 
n ect tr t t and cleaning Department of Agricultu 
als and e pment needed to assemble a Lave formation « 
reular 
Mf ‘ 4 Sta Rural Electrit Ad 
M M t Washingt St 


EVEN THE MOST 


Violent 
Vibration 


CAN’T REDUCE THE ACCURACY 


GAUGES 


Specially designed for heavy-duty service, Rochester 
Tractor Gauges are built with vibration and pulsation dampeners, 

danger accuracy loss through rough riding. Even 
high overloads damage their sensitive movements, 
their pointers They keep delivering accurate read- 
ings, too, year after year, because their unusually rugged 

And for protection, Rochester gauges are permanently 
sealed behind heavy glass crystals. Dirt and water just get in. 
This outstanding dependability has made Rochester Gauges the 


choice all leading tractor manufacturers for more than years. 


results Rural Electrification Adn 


putat t relat hips between percentage strength by 
active ingredsent per gallon of 
pecihe gra entrate and weight in pounds 
' ¢ ga rate if 1s active ingredient per acre, 
is pra al per acr xallons of spray material to be 
neredient per ga 1 of concentrate (or per 
rene wettable powder and gailons of neentrate re 

( ed ™ s of wettal pow ce req € 
ication Manufacturers Sf ations for Household Electric Clothes Drier 


mistration, LS Department of Agriculture 


lated data on primary teatures of 21 makes 
J M. Arm 
nd ), Canadian 
re 51) brings up 
the i im several 
and Waring Unnumbered publication of the 


ministration, U.S. Department of Agriculture 


ws related associations, books, government 
agencies laboratories, magazines, manutac 
turers, state lleges, and the USDA and tect 
OC Let ie 
Irrigation Research im the nnessee Valley 
by W. Dickerson, Jr. Special Report Ne 
ve January, 1951), agricultural engineering 


and processing division of agricultural 


relations, Tennessee Valley Authority (Knox 
ville A progress report showing generally 
ncreased yields and net returns with sprinkler 
rrigation in the TVA area 

The Mulch Drill, by W. M. Anderson and 
C. Hines, Jr Special Report No. 37 (March 


1), agricultural engineering and 


processing 


Ten 


branch, division of agricult 


nessee Valley Authority 


levelopment 4 tes 

tubble mulct ure 
Farm Electrical Customers —Thew Buying 
Habits and Atttudes Toward Retailes Farm 


ectrifcation Bureau, National Electrical Man 
acturers Assn. (155 E. 44th St, New York 

N.Y.) and Country Gentleman (independ 
nee Square, Philadelphia, Pa.) Reports on 


results of a survey on the subject, with sections 


household appliances, elec 


or clectrical 


farm production equipment, electrical 


eg and wiring equipment, and general 


on ma 
triuca 
R deling Barns for Better Dairy Stable 
t A. M. Goodman. Cornell (Ithaca, N. Y 
Psxtension Bulletin 742 (November, 1951) 
Features of the dairy stable are reviewed 1n re 
to modern dairy practices and knowl 
edge of requirements, and remodeling is pre 
sented in terms of major changes and the har 


t tural 
ng of specific structural details 


r 1951 Report of the Committee on Winter 
Driving Hazards, National Safety Council (Chi 
cago, Hl Reports extensive tests on tires with 


special treads, showing improvement over con 


ventional tires for specific Conditions. The most 
significant concluston drawn by the Committee 
that the overall performance of these tires 
ir justihes no reduction in safety precau 


wing on slippery surtaces 


Farm 
Roberts 


covers 
progres brooding 
lies, hea nary stu 
© fire srooders 
i a plywood selt-teeding s1 


Remotal of Am trom Dairy Stables, by Wn 
Kalbtleisch and Jo White. Reprint tron 
Scien 441-492-498, November 


Central Experimental Farm, Ottawa, 


Ca Discussion ot the relative advantages ot 
floor and ceiling outlets, with the balance tr 
ited tavor the 
tdequate In vine, by Wo H 


Farm Electrification 


ver, 1951). Four pages 


rs on their wiring prot 
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This close-up illustration shows Fafnir 
Ball Bearing Flangette and spacing ad- 
justment between cylinder and concave. 


Fofnir Flangette ball bearings with 
Mechani Seals are used on cylinder, 
cylinder beater, feed beater 
shaft and fan shaft. Mechani Seals posi- 
tively exclude dust and dirt — prevent 
grease Fafnir radials with 
Plya Seols are used on other turning 
points. Plya Seals retain lubricant for life 


shaker 


leakage 
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This McCormick No. 64 Harvester 
Thresher with o 6 ft. cutter bar features 
straight through, balanced flow move-+ 
ment, 


Power gets right down business the moment applied 
the McCormick No. Harvest-Thresher. fighting fric- 
tion the start any time, because the high 
speed shafts are installed Ball Bearings with 
sealed The low cost operation from every angle. 


Thresher rotate several minutes after 
the power shut says one enthusiastic owner, 
tribute its balanced designing and its ball bearings, too... 
reason why the machine easy haul. 


Like other leading manufacturers farm equipment, Inter- 
national Harvester has made good use Fafnir Bearings over the 
years. Twelve them are used the McCormick No. Har- 
vester- Thresher. Ten are with the famous Fafnir Wide 
Inner Ring Bearings and self-locking collars. more than 
good bearings involved however the attitude and 
aptitude way looking ball bearings from the de- 


signers’ viewpoint and aptitude gained from over years’ 
specialization ball The Fafnir Bearing Company, 
New Britain, Conn, 


| 


Farm equipment manufacturers: 


ARE YOU GETTING 
THE MOST FOR YOUR 
RADIATOR DOLLAR? 


Stomped Tonk 
Sheet Metol 


(| Combine Radiator 


- 


See the newest Young design 
features before you decide 


There something new tractor and implement 
radiators! Let show you how Young engineer- 
ing, modern production machines, and careful 
attention details manufacturing combine 
produce radiators that are simpler design, less 
costly make, and more efficient performance. 
This, believe, explains the fact that more and 
more manufacturers farm and industrial trac- 
tors and self-propelled farm implements are turn- 
ing Young for their heat transfer requirements. 

sure you are getting the best possible radiator 
value. Send your requirements, let show you 
our product, then compare our proposal. Inci- 
dentally, can offer similar economies, includ- 
ing complete “packaged cooling,” passenger 
car, truck, bus, aircraft and stationary engine 
applications. 


YEARS 
PROC iRESS 


Heat Transfer Products for Automo- 


tive and Industrial Applications. 


of Products for Home and Industry. 


~ 


YOUNG RADIATOR COMPANY 


Dept 292-Ce RACINE, WISCONSIN 
Foctories at Rocine, Wisconsin ond Mattoon, lilinois 


“ Heating, Cooling, Air Conditioning 


SECTION 
NEWS SEC 
ASAE Meetings Calendar 
Mar ia Apr WASHINGTON Secvion, R 
Bldg, USDA, Wa 
Mart SroTion, Ives Hall, Ohio State University 
Apr and S—VirGinia Section, Natural Bridge Horel 
Natural Bridge, Va 
April 10 and 11—PENNSYIVANIA SECTION, Agricultural Engi 
neering Bldg, Pennsylvania State College, State College 
April 11 and 12—SoutTHwest Section, Grim Hotel, Tex 
arkana, Tex 
May 9—MINNFSOTA SECTION, University ot Minnesota, Uni 
versitv Farm, St. Paul 
May 16 and 17—AlaBaMa SecTION, Gulf Breeze Inn, Gulf 
Shores, Ala 
June 16-18—45TH ANNUAL MeetING, Hotel Muehlebach, 
Kansas City, Mo 
August 25-27 —NortH ATLANTIC SECTION, University of 
Maine campus, Oronc 
December 15-17 —WINTER MEETING, Fdgewater Beach Hotel 
Chicago, Ill 
Notre: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 
Southeast Section Elects Dunkelberg 
New Chairman 
FORGE H DUNKELBERG, associate agricultural engineer, South 
Carolina Agnecultural Experiment Station, Clemson, was elected 
the new chairman of the Southeast Sect of the American Society ot 
Agricultural Engineers at its meeting February 4 to 6 held at Atlanta 
Ga, in conjunction with the annual convention of the Association ot 
Southern Agricultural Workers He succeeds Fred A) Kummer of the 
Alabama Polytechnic Institute At this meeting the Section also elected 
two vice-charmen for the ensuing vear G W. Giles, head, agricultural 
engineering department, North Carolina State College, Raleizh, and 
H LD White, aermcultural engineer, University of Georgia, Athens 
G Kite. associate extension agricultural engineer, Virginia Poly 
technic Institute, Blacksburg, was elected secretary 
At its meeting the Section chalked up a new record tor attendance 
the total registration being 177, a large percentage of whom were ASAI 


Southeast Section meeting in 19543 wall be held the first 


second week in February, at New Orleans 


Tavernetti New Chairman ASAE Pacific 
Coast Section 
AMES Ro TAVERNETTI, agricultural engineer in the agricultural 
J experiment station, University of Calitornia, Davis, was elected chair 
man of the Pacific Coast Section of the American Society of Agricultural 


Enaineers at the vearly meeting of the Section held this vear on the 


University of Calitornia campus at Davis on January 41 

Franklin Ho Watson, Jr, semior agricultural engineer, East Bay 
Muntcipal Utility Dist, Lodi, Calit., was elected the new vice-chairman 
of the Section, and Walter Weir, drainage engineer, division of 
soils, University of Calitornia, Berkeley, was re-elected secretary-treasurer 
Altred S) Grav, resident engineer, Rain Bird Sprinkler Mfg. Co, at 
Auzsa, Calit, was elected a member ot the Section executive committee 

The new Nominating Committee of the Section is comprised of Fred 
Brooks ¢charrmar Robert Magee, and Ronald C. Reeves 

The program of the meeting, reported in an earher issue of AGRI 
CULTURAL ENGINEERING, was of unusual interest and attracted a lara 


During the past vear, the executive committee of the Section has 
been studying the recommendation made at the meeting a year ago, to 
nmvite the parent Society to hold its annual meeting in Calitornia 1 

S4 oor 1955, and tollowing the committee's report at this year's 
meeting, the Sects at its business session voted to extend the Socrety 
an invitation to hold the 1955 ASAF annual meeting in California The 
exact site of the meeting is to be determined later 


Neus continued on page 174 


9 March 1952 


| 

ge 
| 

members aie 

in 


AGRICULTURAL ENGINEERING ¢ 


Here 


the New OLIVER 2-PLOW 


Now, Oliver brings you the advantages 
tractor the 2-plow power class! And, like 
its bigger brothers, the and has 
combination advancements found other 
tractor comparable size! 

with husky 4-cylinder, overhead valve engine 
with oil-saving lubrication system remov- 
able, wet cylinder sleeves by-pass cooling 
system for quick, uniform precision- 
type bearings and many other efficiency and long- 
life features. 

That isn’t all! You get six forward speeds the 
Oliver plus the amazingly comfortable rub 
ber spring seat, Oil Miser transmission case, and 


grouped controls that make easy handle 
car. Available, too, are time-saving Direct Drive 
Power Take-Off that often eliminates the need 
for auxiliary engine PTO-driven machines, 
and the fast, smooth hydraulic 
lift that gives you complete implement control. 

See and drive the new Oliver diesel! Note 
how easily starts, how smoothly runs. was 
designed specifically for the farm, and your Oliver 
dealer will gladly explain how operates, then 
calculate for you the surprising savings oper- 
ating upkeep. Start farming with Oliver 
diesel and make good start reducing 
farming costs! The OLIVER Corporation, 400 
West Madison Street Chicago Illinois. 


OLIVER 
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NEWS SECTION Michigan Section Has Good Program 


ASAI 


McKibben Head USDA Engineering Research 


HEAVY DUTY CUSHION SEAT 


WITH FORE AND AFT 


LEVER 


MILSCO MANUFACTURING COMPANY 


33rd STREET Famous Seating MILWAUKEE 45, WIS. 
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Ph I ! crent hich-water phase t the Great Lakes water 
ba tur terest the prowrar Aas Tey ented by a 25 
Mick firector of tarm research, Libbev Owe Ford Glass Ce He reviewed 
briefly the principle of heat transe through sealed double panes 
and reported of ome rrent researct tarm applications of solar 
| power The Dearborn Motors organization turnished lunch in the company 
| afeteria im the burlding This was tollowed by a short conducted tour 
Par Mact Far K ling A report on combine teeding studies by WH Johnson, Ohio Agr 
Mt P Product bart tural Exper nt Stati oted vartat the angle of approach of 
lor pent t ta car Almyra that the problem ot ck wheat) may be related to variat now 
Arh Ma show low where he at grown tor combining rather than te morstare conditions associated with 
' his prot engineering Career he ba n 
t ture | 19 he received Frank Trons, senior aan tural engineer, USDA, reported on new 
t ‘ Hi il awarded a ally by the Amer jevclopment n ospraving and dusting He indicated that improved 
Age t ering tor except i) and meritorn idhesion us being obtained with concentrate or low gallonage spraying, 
t ‘ ture He a juthor of two text ind that this helping mprove pest contre results where the 
ated t ‘ power material, equipment, and application method provide adequate unitorm al 
t t Ma Kibbe i ctor tura ‘ COVET ARE He howed moving pictures of airplane spray and dusting 
t fra last tal t Arthur W operations inp Texas cluding some shots of the plane specially deve 
ped there tor agr ltural Continued on pak 
> 
ore 


make hay with 


NEw 


THERE NEW IDEA TOOL 
FOR MOST EVERY HAYING NEED 


Mowers, Rakes, Elevators, Stackers, Grapple 
Forks, Wagons—are built give outstanding per- 
formance under most severe conditions. With New 


Idea haying tools, the farmer can cut all his hay 


even closest quarters, can make light, 


windrows (or gently ted), load, haul, and store 


Great Mowers that easily and quickly 
hitch most tractors 


For more complete information visit New 
No. 30-A trailer-type mower, with 


either mechanical hydraulic lift Idea Dealer—or write direct. 
No. semi-mounted mower, with 
either mechanical hydraulic lift 


2 
NEW IDEA—HORN NO 40 SEMI ; NO 45-G LOW WHEEL NO 4 HIGH WHEEL NO 175 WIDE TROUGH ALL PURPOSE 
PUSH-OFF STACKER MOUNTED MOWER ad RAKE AND TEDDER RAKE AND TEDDER ELEVATOR FARM WAGON 


NO 30-A TRAILER. TYPE MOWER 


Idea dealers will 


will con- EQuip 
you drop in. They will 


ATER, 


{ > 
\ 
cZ 
/ 
F 
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SHEETS 


For PROTECTION Only galvanized 


heets give vou the strength of steel the rust 
protection Both are important 
viding a strong, sound, leak-proof that 
double guards valuable Crops, livestock and 
machinery against damage and destruction for 
vears and vears. [ts the first choice of farmers 


For STAYABILITY 


roofing holds at the mail holes stays leak- 
proot and solid after vear with minimum 
overhead by staying “overhead often for the 
life of the building 


For 


conomy of any roofing material with these 
long-time cost factors (1) original 
priee: (2) repair and upkeep: (4) vears of ser 
viceable lite. Galvanized sheets are first choice 
farmers they know roof 
that gives them the longest, trouble-free service 


the the long run 


DON’T FORGET 


Proper care pays’ Maternal 


galvanited sheets with the re 


shortages are limiting new con turo of more normal conditions 
structionand replacement In the meantime. a few simple 
Careful maintenance of present steps with very little labor can 
structures ww more essential extend the useful life of vour 
now than ever before Bx galvanized roofing The valu 
panding production of ane and able booklets described below 


steel means ample supphes of will tell you how 


COATING 


Wacker Drive, Room 2602 
' Without cost or obligation, send the illus : 
trated booklets have checked 
Facts About Galvanized Sheets 
Repair Manual. on Galvanized Roofing 
' and Siding 
Surfaces 
ADDRESS 


x new clopme tire 1 Shield 
Sta k er empha portance of mat ne tire 
th averan condit s to be ef 
Hi at wheel werehrts utching 
not get ¢ ¢ wheel weight 
\ Se 4 ed proposed plans 
z Ww a Sect at Toled Ma 4 
A Farra tural engineering partme at Mict 
wan State ¢ x , mber he Section to attend the Farr 
n th Re rch Cx re et « held at East I “ 


i Michiga t that the Section might 
AC the t € schotarst 4 
eT 4 4 

r reported that the sc engineering at Michiga 

t ers Da t celebration He said that most of the engi 
neering groups already had their spring meetings for t year planned 
whe € reve ed the t that i mber t ther ld 
proba the er ir 


MEMBERS 


sizner for Shirley, Simons 


ind Sons, ar ut Tyler, Tex, to become associated with 
Chance Vougt itt Corp, Dallas, Tex He ts assigned to h 
nical publications department, as a technical aircraft a 
tions including handbooks and manuals for Navy contracts 


Percy Po Kiffe. who has been assistant manager of tillage and seed 


ing machines sales of 


nternational Harvester Co. at the Chicago 
othce, has been transferred to the Company's district sales office at St 
Paul, Minn, where he is northwest regional products specialist on till 


g machines 


Robert EF. Skinner recently accepted a position as irrigation sales 
engineer in the irrigation division ot Russell Daniel, Inc., Athens, Ga 
He was formerly research engincer in tarm structures at the University 
ot Kentucky 


on leave as special representative ot the 


executive ofhces of Internatu Harvester Co., has been designate 
et ot the Machinery Price Branch, Industrial Materials and Manu 
red Goods Division, Othce of Price Stabilization in Washi 
Mr. Stone OPS in Febr 


ary, 1951, as chief of the tarm mact 


and equipment section of the machinery branch, the same position he 


held under the OPA during World War I 


John Ho Zich was recently made manager of the tractor and imple 
ment sales department ot Dearborn Motors Corp, a promotion trom the 


position of manager of new product investigation Prior to joining 
Dearborn Motors in 1947, he served as a project engineer tor Allis 
Chalmers Mtx Co, and as a director of agricultural testing in Army 


Ordnance, and was serving as assistant service manager for Harry Fer 


cuson, | at the time he {the Dearborn Motors organization 
Loup engineer in the agricul 
t engineering hoi Instit and Ala 
ama Agr ral rk is with the latter, in 
e held of sup recently a graduate at 
Virg a Polytect Instit 
‘ 2B Wallzams is at Anchorage, Alaska, as a design engineer 
hydraulics in the district othce of the U.S. Army Corps ot Engineers 
He was previously engaged in engineering practice in Calitornia 
Merle L. Evm wi us been an assis ofessor on the agricul 
ene e staff lowa State (€ since 1947, and who 
1 t ura work for a at lowa State under 
Protessor Henry Giese, spe ng in farm buildings, has resigned to 
Accept a position on the agricultural engineering staff at the University 


of Missourt with the rank of tull professor. He will head the farming 


t { s work on the resident staff and will be concerned with both 
te 1 researc! 
John J. Devine. tormerly oved in the experimental department 
Massev Harris Co, Itd., in Scotland, has for the past six months 
heen emploved bv ¢ experimental department of the John Deere 
Plow ¢ at Wrella Ontar Canada 
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VALUABLE 
BOOKLETS 


RIVETS” 


Exclusive Manhattan 


SPLICE FAILURES 


You get much longer life out Endless Flat Belts 
because our exclusive use “Rubber splicing the 
cover. ordinary endless belts the stress flexing over small 
pulleys concentrates where the cover spliced. Failures 
these belts start this point greatest weakness With 
Belts the stress dissipated over wide area. The 
difference illustrated above. During manufacture “Rubber 
Rivets” are inserted pre-determined points through the 
cover. Vulcanizing then makes these rivets integral part 
the belt, eliminating possibility separating This the 
exclusive with Manhattan. This plus feature 
all Manhattan Endless Belts gives you longer belt life and 
lower belt cost typical the R/M engineering that also 
saves you money hose, V-belts and conveyor belts 


MANHATTAN R RBRER [ PA A NEY 


MANHATTAN, INC. 


Flot Belts 


V-Belts 


Conveyor Belts 


Roll Covering Tank Lining Abrosive Wheels 


Clutch Facings @ Asbestos Textiles © Sintered Metal Parts @ Bowling Balls 
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ingame 
1 
capers 
= 


The American Society of Agricultural 
Service at its headquarters office in St 
wuse (not a placement bureau for 
or change of emp 


employmen 


charge, and inform jon how to use it 


essional eng 


performance 
features 


OCTOBEFR—0 401-544 DI 


Super precision 
tips DRILLED ond MILLED 
for umform spray and 


FEBRUARY— 


exact volume control The investment a farmer moke 


WANTEI — MAY 
Interchangeable ortue ‘ ent and time w depend SEPTEMBER—W 


e of rebuilding a complete sales 
itors and dealers Considers 
Age 35-45. Salary open 0 
SALES SERVICE ENGINEER for 
with a manufacturers’ tire development 
with farm tractor and equipment manuf 
t 6m 


Factory inspection and 
test of ali nozzles and 
tips before shipment 


me Initial trainir 


SPRAYING SYSTEMS 


3226 RANDOLPH ST. © BELLWOOD, ILLINOIS 
Write for Bulletin 58 


manent station in ¢ 


equivalent Experience in develr 


“pment 
farm equipment desirable Appearance 
ontact work m 

ng to be filled 


$4000 mir 0-548-559 


ersonal 


idvancement. Oper 


primarily in farm structures fiel with 
sith colleges, extension specialists 
eaders, farm managers, farm and distr 


FARM EQUIPMENT ENGINEERS 


stant project 


ni 


neineer 


opment and test work with 1 


Graduate Engineers, Mechanical Agri- 


opment Harvesting equipment. 


SUPERVISOR OF EXPORT PRO 


Department for all grades including recent 


BS « 
and experienc 


ina 


plant in the Mids 


graduates those with years experi- tion 


ence. Opportunity for advancement for get 


man Age 30 


LTURAL SPECIALISTS F 
A larce number of spe 
the 


those who wish join progressive organ- 


ization. 


Ideal Engineering facilities, located 
small city the Midwest. 


ad. ur 


Salaries commensurable with education, 


experience, and background. 


Address box number NI-52, c/o Agricul- 


organ 
ble opportunity for well-qualified man 


be excellent 


soon aS possit 


anufact 


on farm e¢ 


panish flue 


alists in certain agricultu 


Personnel Service Bulletin 


Engineers conducts a Personnel 
Joseph, Michigan. as a ciearing 
fa Utural engineers seek 


ich with possible employ 


| ers of their services, and vice versa. The service is rendered without 


lt be furnished by the Society 
rantee the representation 


The Society does n investigate or gua made 
by parties listed. This bulletin contains the active listing of ‘‘F itions 
Open’ and ‘'Positions Wanted’ on file at the Society's office, and infor- 
mation om each in the form of sep mimeographed sheets, may be 
had on request Agricultural Eng! as used in these listings, is not 
intended to imy any spec if lency or registration, or 


SEPTEMBER— 
CEMBER—0-4 i7, 4 


41). 1 — JANUARY—0-494-552, 484-553, 492-554 


—W’ 253.54, 276-5 JUNE— 
OCTOBER—W 483-76 


copacity from one gation Nozzle tolled the sy t 
| per hour and up Teelet rzle P mode to vr — JANU ARY—W’- 485 i88.91. FEBRUARY—0.504 
ftleven different spray vide the best wat both > 48 §28-95. $29.9¢ 

angles from 0 (solid t che Proved by test 
bt to 150 eve type of f , For rv NEW POSITIONS OPEN 
very pray ) 

« Unconditionally guaran ete format write Bullet 58 SALES MANAGER to take complete charge of sales and advertising 
het for a manufacturer of sprayers, dusters. pumps, in New York 
| feed for performance e comprehensive reference manuva State Graduate agricultural engineer with experience in implement sales 

@s specified for farm spray nozzles, strainers and me knowledge of the sprayer indust Must be ambitious and 


ati nt 


including implem 


sales-development liaison work 
division Requires contact work 
acturers and travel 50 per cent of 


at main office and plant. followed by per 
cago area BS deg in agricultural engineering or 


ifacture and application of 
ality nd other qualifica 
od op 


rtunity for 


REPRESENTATIVE for educational and promotional work 


sociation. Includes work 


trad 
H Clubs, vocational agriculture 
butor exhibits) Farm background 


. . S deg agriculture, preferably farm structures field Experience 
n farm sales and promotional work d rable if fica 

for advancement. Age 25-: Salary $3600-4200 range to start. 0-552-560 


vari ers, drafts 
for des 


operated equipment Location Midwest r in agricultural er 
> gineering or equivalent Above average in inte gence and personal 
cultural, with farm machinery background, Alert and aggressive recent graduates agricultural 
meehar will qualify for detailers Similar training and 
that are interested the design and devel- experience farm equipment 
sired for er tiens Excellent opportunity for maximum creative 

work and utiltz of individual talents. Salary o O-559-561 


DUCT EDUCATION to conduct 


aiming irses in the Spanish lancuage on the use of agricultural trac 


. rs and machinery in Central and Soutt nerican countries for a 
ent of the time Other 50 per cent would be spent at the company’s office 


ericultural engineering, or equiva 


e in the compila ind prepara 

iipment desirat Must ble 
ntly Americ born, witl ive 
along we w others Excellent 


40. Salary open 0-576-562 
OR NEAR EAST AND 
ites in technical coopera 
ast and Southern Asia 

rtment Agricultu 


eatior 


der programs of this government 
SDA Office of Persor has develope 
that is being used by 
such personnel. Spec sts 
' most current staff nee for 
subject matter fields However 


and Asia now make 


f prover lity 
cessful profession 

ssions. They must have 
he personal qualities rec 


ernment 


examinat 


Servic 


ards established for 


= J et the ¢ wine tines st rrent 1 prev ‘ 
% 
4 
SY Stems y 
mar 
le. Age 25-35. Salar 
| 
rer of broad line of tractors 
| z 
q 
ont. Bunervisory ability 
Are needed pro 
grams abroad. especially in the Near F rding 
zreatest needs are for extensior and agricultural specialists 
technica operation work abro 
Department and other agencies 
expanding program requirement the Near East it 
eee ie nece ary to enlarge the roster of qualified applicants 
ri et al cooperation programs, which include Point 
had several vear il exper 
‘ t maturity of idgment, and t quired of 
foreign Tepresentatives of the United States 
4 Applicants are not required to take Civil How 
Continued on page 18 
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if 


Where Needed Most 


BARNS... best roof the world 
keep barn dry inside. One cow, 


for example, gives off more than gallon 


of moisture as Vapor every day at 55 


degrees. But the cows could swim 
ming and the moisture would not weaken 
the glue in Rileo rafters. They're bond 
ed into one pirece PERMANENTLY 


with resorcinol glue 


Structural 


ings not only serve machine shed, 
but are easily adaptable for use 

efficient dairy feeding barns, crop 
™ x storage, poultry and hog houses. Here 
again, that the glue 
completely waterproof. Resorcinol 


developed for shipbuilders dur 


4 


member with wind 


L ENGINEERING for March | 


f 
WATERPROOF RESORCINOL GLUE stonds Laminated PRODUCTS, INC 
PRODUCTS, INC. 


REFLECTIVE ImSULATION 


Farmers have proved SISALKRAFT 
provides dependable protection 


For over years many uses SISALKRAFT Products 
the farm have tough, waterproof 
protective paper worthy your highest endorse- 
Write for complete information ALL farm 


uses of SISALKRAFT and SISALATION, 


THE SISALKRAFT CG. 
Dept. AES 205 W. Wacker Drive, Chicago 6, Illinois 
New York 17, New York . San Francisco 5, California 


the BADGE 
him who 


BELONGS 


ere | mbership in the American Society of 
Agricultural Engineers ts no p f of a mans 


talent. does prove that 


st ot oll igues who spon 


But tl Socicty emblem ersdence that 
native talent, be rt great or sn ll, is enriched by 
with the personalities whose 


tuse the pattern progress the 
methods and on hanics of agriculture The 


wearer the emblem waits not for the debut 


to lous, 
the organized protession adds something 
your Visior your influence as 


TYLt ANI PRICES OF ASAE EMBLEMS 


With t xround for Fellows. Members, and 
Ass t bers furnished eit mn pin watt 
if Apel butt $ each 
Vier Affiliates rnished or 
As enact 


Send orders to ASAE, St. Joseph, Michigan 


PROFESSIONAL DIRECTORY 


FRANK ZINK ASSOCIATES 
Agricultural Engineers 
Frank Zink Earl Anderson 
Wendel! Dean 
Design Research Markets Public Relations 


Boarp or Trape . 4. e Tel HAprrison 7-0722 


RATES: Announeements under the heading ‘‘Professiona] Directory’’ tn 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of $1.00 
per line per issue, 50 cents per line to ASAE members. Minimum 
charge, four-line basis Uniform style setup. Copy must be received 
tw first of month of publication 


Personnel Service Bulletin 


Continued from page i7 


these positions Candidates preferably should be between 30 and 60 years 
old. Salary rates range from $5.913 to $11,130 a year In addition, em 
ployees may receive quarters and living allowances, and in some cases 
post differential allowances of from 10 to 25 per cent of the base salary 


Interested persons who are qualified by trai 
of responsible professional experience in agriculture are asked to submit 
Form Application for Federal Employment, or write to the Office of 
Personnel, U.S. Department of Agriculture, Washington 25, D.C. Form 
‘7 may be obtained from first and second-class post offices 


ing and by several years 


NEW POSITIONS WANTED 


teaching or research in soil and water field in public 
» or with manufacturer preferably east of Mississippi River Willing 


to travel BS deg in agricultural engineering, 1948, North Carolina State 
College Ex perienc $3 vr as agricultural engineer in SCS Traffic clerk 
ivr Sales work vr War enlisted and commissioned service 5 yr 


anti-aireraft. Married Age 33. No disability Available on reasonable 
notice Salary $4200 W-514-97 


DESIGN, development, or research in power and machinery field with 
ndustry Prefer western USA B Itural 
1949, Mississippi State College Dairy farm experience, incl 


S deg in ager 


aerial duties 3 yr. Operating wood preserving plant. one 
rm equipr 
care of shop tool 


on-farm-training instructor in mair 
and construction of farm buildir 


During same 4 id gained expe in surveying for State B 
Edueatior War er ed service in Signal Corps. Married Age 2 
disat t AY le now Salary $3600-4200 W-525-99 


EXTENSION, teaching 


istry 


r research in rural electrification with in 
ons, or Latin America 
1949, Michigan 


and Air Force 
» and electrical 
repair year Cur 
rent work) for an 
REA ¢ lat on reasor 
4 eT Salar 
EXTENSION, teaching. research, or management power and ma 
nery or farm structures field with ze oor Operatior 
ornia (for family health reasons) Studied 
BS deg in agriculture, 1951, Cornell Uni 
Managed home farm and farm labor 
arpentr part time in college and two s 
s and farm power and machinery part ti 
i ter in college War service as a naval aviation cadet and con 
sioned pilot) Commercial pilot one vear. Married) Age 27. No disat 
Available now Salary $4800 W-540-101 


EXTENSION, teaching, service. or management in rural electric or 


s« and water in public service, anywhe in USA BS deg in 
ixricultural engi x 1949 of Minnesota War noncom 
missioned service in Air Force over 3 y Agricultural engineer over 2 yr 
ns and with Office of Indian Affairs. Married 
Age ) lit e oor 4 weeks notice lary $5400 
42-102 

Dt de research, or writing, in power and machinery 
r rural electric ianufacturer or federal agency, preferably 

Midwest. Prefer - or no travel. BS deg in agricultural engineering 


10, Michigan State College Dairy farm background. War enlisted and 
oned service (navigator: in Air Corps, 2 yr Over 2yr in 
1 AS research enginee yn field problems with manufacturer 
r equipment Married Age 31 No disability 
Salary open. W-560-103 


or developr 
here in U 


it in farm structures with 
A. BS and MS deg in agri 
48. lowa State College. One year in 
eaching and research one year. Veterans on-farm 


research 


trair 2yr. War ted service 3 yr. Married. Age 34 
No d ble July 1. Salary $5000 W-566-104 

r resarch in farm structures or soil and 

preferably in East BS deg in agricultural 


University of Massachusetts, Junior agri 
part time current school year 
No disability Available June 


SALES or service in power and machinery or farm structures field 
rer anywhere USA BS deg in agricults 


ne, 1941. University of Ge 1 Experience as sales en 


al engineer 
ineer, construc 


mn machinery field, 2 structor in Pp shop. S mo; general 
supervis of residential construction for ractor, & mo War com 

. 1 service as « engineer with Navy 4 yr. Army Signal C 
Smo ‘ tive d in Navy March to July 1951. Single. Age 
No disability ailable 1. Salary open W-564-106 
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J 
service 
eterans 
anning 
j ard of 
j 8. No 
has met rain minimum requirements and 
sored fis application tor membership 
| 
19 
i 
ndustry or public serv 
engineering expected in June 
with consulting service Single 
16 Salary open. W-573-11 
weit 


New 


Considering the big part ball bearings must play 
the efficient operation your machine, 
important for you and advance, how 
the bearings will perform 


For example, you need know what results may 
expected from each type grease under vary- 
ing conditions. 

Supplying you with this information just one 
the functions New new and 
ultra-modern engineering laboratory. 


help you get the answers: 


What the determining factor seal-bearing life? 


How operating conditions contribute metal 


Which has the most effect grease life—speed 


EY as Tr AR Tl RI or load? 

. . . = 


by New Departure’s 
Manager Research, Development and 
NEW DEPARTURE - DIVISION OF GENERAL MOTORS Design, will be mailed upon request 163C 


BRISTOL, CONNECTICUT 


q 
monograph, “Grease Lubrication 
— 


TIMKEN bearings improve performance 
Rosenthal corn husker-shredder 


NOT JUST BALL 


The assurance 


better design—> TIMKEN 


NOT JUST 


THE TIMKEN TAPERED ROLLER 


NGINEERS the Rosenthal 
Corn Husker Company im- 
proved the performance their corn 
husker-shredder mounting the 
blower shatt and other vital parts 
tapered roller bearings. 


this mounting, flange welded 
the straight shaft which provides 
backing for the annular grooved clo- 
sure and the inner Timken bearing. 
felt closure contacts the extended 
rib the outer Timken cone. These 
closures retain the lubricant within 
the housing. Dust and moisture are 
kept out and lubricant kept in. 
Timken bearings, likewise, permit 
rigid assembly, holding shatts and 


Tapered 


EQUIPPED 


BEARING TAKES AND THRUST 


tion, saving power and reducing wear. 


Timken bearings provide high 
load-carrying capacity reason 
the line contact between the rollers 
and races. result, smaller bear- 
ings can used, often saving space. 
The tapered construction enables 
them take both radial and thrust 
loads any combination that 
separate thrust bearings washers 
are not needed. 

Write for your copy “Tapered 
Roller Bearing Practice Current 
Farm Machinery Applications”. The 
Timken Roller Bearing Company, 
Canton Ohio. Cable address: 


LOADS ANY COMBINATION 


Pay 
EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 
= 
= 
BEARING 


